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THE 
SUMMARY 
RELATIONSHIP BETWEEN ALCOHOL 
UPPER GASTROINTESTINAL HAEMORRHAGE 
AND NUTRITIONAL STATUS 
DURING ACUTE HOSPITAL ADMISSION. 
1 
USE, 
2 
This thesis is concerned with the effect of alcohol 
consumption on the pathogenesis of bleeding from the 
upper gastrointestinal tract via nutritional pathways. 
Altered nutritional status is a frequently recognised 
clinical accompaniement of heavy alcohol consumption in 
hospitalized patients. Similarly, upper gastrointestinal 
bleeding is frequently accompanied by the presence of 
heavy alcohol consumption. Nevertheless, the clinical 
quantification of alcohol intake is often descriptive, so 
that a link between alcohol use and upper gastrointestinal 
haemorrhage via nutritional mechanisms has been only 
generally defined. 
In the literature review, the methods of defining 
alcohol use and abuse, using interview, biochemical and 
haematologicaltechniques are noted. The relationship 
between alcohol abuse and nutrient imbalances is 
reviewed, especially in relation to possible effects on 
the gastrointestinal tract, appetite and eating habits. A 
further section reviews the relationship between alcohol 
use and anatomical lesions of the upper gastrointestinal 
tract likely to lead to bleeding. 
Following the chapter in which the methods used in this 
thesis are described, Chapter 4 seeks to describe the 
study population and its subgroups in this thesis in 
relation to interview, biochemical and haematological 
methods. Alcohol use is defined in relation to (1) a 
clinical classification of heavy or light drinking, based 
on a questionnaire administered in Casualty, (2) a 
quantified method of determining alcohol consumption 
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during a subsequent ward dietetic assessment, (3) in 
relation to a biochemical definition (recent drinking and 
non-drinking), and a classification of (1) and (2) called, 
for the purposes of this thesis, "alcohol abusers" and 
"nonabusers". Heavy, regular and recent drinkers and 
alcohol abusers tend to be male and younger than light, 
infrequent and nonrecent drinkers and nonabusers. 
Chapter 5 relates the nutritional status of those 
patients admitted acutely to hospital in relation to 
the groups defined in Chapter 4. Nutritional status is 
defined in terms of food intake, anthropometry, 
biochemical and haematological parameters. Different 
methods of defining alcohol use give rise to different 
patterns of nutritional impairment. 
Chapter 6 relates the nutritional status of those 
patients admitted acutely to hospital in relation to the 
presence or absence of an endoscopically defined site of 
upper gastrointestinal bleeding. A difference is seen 
between those bleeding from a Mallory-weiss tear and other 
sites of b1eeding. Similarly, biochemical differences in 
nutritional status emerge between those patients who 
presented in shock, and those who did not. 
Chapter 7 explores the relationships between biochemical 
markers of nutritional status and haemostatic variables in 
the groups of abusers/non-abusers, the various sites of 
primary bleeding/controls, and shock/non-shock. Serum 
copper appears to be related to altered haemostasis in a 
manner not apparently described elsewhere. 
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CHAPTER 1 
INTRODUCTION AND STATEMENT OF HYPOTHESES 
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Detection of the excessive use of alcohol is of social and 
clinical importance, because of its short and long-term 
effects. The clinical effects relate, amongst other areas, 
to the type of nutritional consequences documented in 
Chapter 2, as well as to structural effects on the gastro-
intestinal tract. 
The monitoring of alcohol use in individuals includes the 
assessment of the drinking history, evidence of alcohol 
dependency and the presence of organic disease. From the 
nutritional point of view, an accurate assessment of the 
actual amount of alcohol consumed, is a key component of 
any assessment of energy and nutrient intake. 
In the hospital setting, any statement about alcohol 
consumption, particularly in those regarded as having 
clinical evidence of alcoholic-inflicted organic disease, 
is traditionally greeted with some scepticism by the 
medical staff with regard to its accuracy (Barrison et aI, 
1980). 
Upper gastrointestinal haemorrhage is recognised as a 
potential consequence of alcohol abuse (Langman and Beck, 
1982) with an overall mortality of about 10% (Duggan, 
1983). Possible bleeding lesions directly caused by 
alcohol include acute gastritis and gastric erosions, as 
well as chronic gastritis. The mechanism whereby alcohol 
produces gastritis could depend partly on its effects on 
the gastric mucosal barrier (Geall et aI, 1970; Fromm and 
Robertson 1976; Gottfried et al 1978), whilst Mallory-
Weiss tears and oesophageal varices may result from 
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secondary consequences of alcohol use and abuse (Langman 
and Beck, 1982). 
However, whether bleeding occurs may depend on other 
factors. Alcohol itself, may have a direct depressant 
effect on the bone marrow, including the thrombopoietic 
component.The adverse effects of alcohol on vitamin K-
dependent clotting factors, by way of liver damage, is 
well known. Alcohol- associated folic acid deficiency can 
also lead to thrombocytopaenia and a bleeding diathesis. 
Those foods which contain folic acid are also usually a 
principal source of vitamin C in the diet. 
Hansky and Allmand (1969), at Prince Henry's Hospital, in 
Melbourne showed that those patients presenting with 
haematemesis and/or melaena were more likely than controls 
to have a low vitamin C intake. Russell and co-workers 
(1968) showed that leucocyte ascorbic acid levels were 
likely to be lower in patients with upper gastrointestinal 
haemorrhage. Fazio (1979) suggested that, of the groups 
with upper gastrointestinal haemorrhage, that group which 
abused alcohol was most likely to have a low ascorbic 
acid status. This raised important questions about 
ascorbic acid and haemostatic mechanisms. 
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Ascorbic acid is necessary for wound healing in man via 
its effect on the collagen component of connective tissue 
(Hodges et aI, 1969). Body pools probably last 30-70 days 
in deficiency. Thus, in chronic illness, ascorbic acid 
deficiency could arise. 
Although an intake of 10mg per day of vitamin C will 
prevent clinical scurvy, 75mg per day is necessary to 
maintain saturation of body stores. In an ordinary Western 
diet, these amounts are readily obtained, but where 
alcohol becomes the major energy source, it may come to 
displace other nutrients in the diet. 
Other micronutrients known to affect connective tissue 
structure include zinc and copper, whilst vitamin A is 
also recognised as a factor in preserving the integrity of 
epithelial membranes. 
Alcohol has been shown to affect absorption of a number of 
these nutrients. The mechanisms may be mediated through :-
(1) Reversible functional pancreatic insufficiency, 
correctable with abstinence and nutritious diet (Mezey E. 
et aI, 1970). 
(2) Chronic alcoholic liver disease, in which 
multiple vitamin deficiencies are commonly found (Leevy et 
al. 1965). 
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(3) An effect on the intestinal absorption of folic 
acid (Halsted et aI, 1971), thiamin (Thompson et aI, 
1970), vitamin B12 (Lindenbaum and Leiber, 1975), and 
protein- losing enteropathy which are all associated with 
chronic malnutrition in alcoholics (Chowdhury et aI, 
1977). 
At the Gastroenterology Unit of Prince Henry's Hospital, 
Melbourne, the Haematemesis and Melaena Unit have an 
annual admission rate of 150-200 patients. Of these 
patients, it has been estimated that 25-30% have a major 
problem of alcohol abuse. The patients managed within the 
Unit are well documented with regard to site and nature of 
lesion as well as other recognised effects of alcohol 
(Hunt, Korman and Hansky, 1982; Hunt et aI, 1983). 
The hypotheses to be addressed in this study are:-
1. Both interview methods and laboratory measurements are 
able to distinguish alcohol abusers from non-abusers in a 
hospital population. 
2. Alcohol abusers differ from non-abusers in respect of 
nutrient intakes, anthropometry, or laboratory measure-
ments of nutritional status. 
3. Patients presenting to hospital with upper gastro-
intestinal haemorrhage have a compromised nutritional 
status. 
4. The nutritional consequences of alcohol abuse are 
associated with upper gastrointestinal haemorrhage. 
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In Chapter 4, hypothesis 1 will be explored. The age and 
sex characteristics of heavy alcohol consumers, as judged 
by the investigator, an experienced clinical observer, 
from an interview in Casualty, will be compared to those 
of a group of light alcohol consumers. Groups of such 
consumers entering Casualty with, and without haematemesis 
and melaena will be compared. 
The chapter will then develop further definitions of 
alcohol use, using the same total cohort, in terms of :-
2) Categories of volunteered alcohol intake, from an 
assessment of nutrient intakes performed in the ward 
subsequent to hospital admission. 
3) Biochemically defined recent and non-recent drinkers, 
using the markers blood ethanol EtOH, rGT, and TRIG. 
4) Regular heavy alcohol use, termed "alcohol abuse" and 
regular non-use, termed "nonabuse" developed by combining 
information derived from both the Casualty interview, and 
the follow-up Ward interview. 
In Chapter 5, the nutritional status of the groups defined 
in Chapter 4 will be classified and compared in terms of 
their nutrient intakes, anthropometry, and nutritional 
biochemistry. 
In Chapter 6, the nutritional status of the total cohort, 
expressed in terms of the presence, or absence of upper 
gastrointestinal haemorrhage, will be assessed. Subgroups, 
depending on the major site of bleeding, or the presence/ 
absence of shock, will also be so classified. 
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In Chapter 7, an evaluation of the contribution of alcohol 
use, as defined in Chapter 4, to the nutritional status of 
those presenting with haemetemesis and/or melaena will be 
developed. 
The potential significance of such a study can be 
summarised as follows :-
If impaired nutritional status is recognised to contribute 
to the clinical consequences of those who have abused 
alcohol and have haematemesis and melaena, then 
appropriate tests, preventive and early therapeutic 
measures can be recommended, with a view to further 
reducing the morbidity and mortality arising from these 
clinical problems. 
CHAPTER 2 
LITERATURE REVIEW 
ALCOHOL INTAKE 
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AND ITS RELATIONSHIP TO NUTRITIONAL STATUS IN MAN 
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SECTION A: THE MEASUREMENT OF ALCOHOL CONSUMPTION 
IN POPULATIONS 
The monitoring of alcohol use by people devolves, 
essentially, on assessing three different dimensions. The 
first includes the drinking history, and questions in this 
area are related to data which enable the calculation of 
actual amount of alcohol consumed. The second dimension 
assesses alcohol dependency and questions in this area are 
related to the cardinal symptoms of impaired control over 
alcohol intake i.e. increased tolerance, withdrawal 
symptoms, compulsive drinking and drinking to relieve 
withdrawal symptoms. The third dimension elicits 
disabilities related to drinking. Biomedical disabilities 
such as trauma, liver disease, pancreatitis, gastro-
intestinal symptoms etc. and psycho-social symptoms 
such as work absenteeism, poor work performance, family 
problems, anxiety/depression, intellectual impairment and 
legal problems are assessed. 
In general, the second and the third dimensions require 
the use of questionnaires directed towards symptoms of 
alcoholism, or are assessed individually in a clinical or 
social work situation. 
A range of well-validated questionnaires based on abnormal 
drinking behaviour and attitudes, including the Michigan 
Alcoholism Screening Test (MAST), the CAGE questionnaire, 
and the REICH interview have proved helpful in screening 
for alcohol abuse in high risk populations such as general 
hospital or psychiatric inpatients, but they have a 
limited place in the general community (Gibbs,1983; 
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Bernadt et ale ,1982; Saunders and Kershaw,1980). They do 
not detect people who do not see their drinking as a 
problem. 
In this review, it is intended to assess the literature 
regarding the first of these dimensions i.e. the 
quantification of actual alcohol consumption. 
2.1.1 THE RELATIONSHIP BETWEEN NATIONAL CONSUMPTION 
AVERAGES AND THE PREVALENCE OF ALCOHOL RELATED DISORDERS 
A: Survey estimates 
Direct community surveys estimating the prevalence of 
alcohol related disorders seem to have been rarely 
performed. This is because of precaution by 
epidemiologists in two main areas. Community surveys are 
known to under-estimate the number of heavy drinkers 
(Pernanen 1974). In addition prevalence rates in surveys 
are very sensitive to alterations in the definition of a 
"case". Clark (1966) in a North American survey showed 
that changing the definition with respect to severity 
yielded a variation in rates from 3 per thousand to 62 per 
thousand. When the criteria were relaxed sufficiently to 
include past as well as present alcohol-related problems a 
figure of 272 per thousand was reached. Clearly, alcohol-
related disorders are not a fixed condition, and are 
reported by members of the community in different degrees 
and may be either past or present. 
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B: Deaths from cirrhosis: 
Liver cirrhosis mortality is the traditional index 
employed to measure alcoholism prevalence. Its use rests 
on the observation that the rate of death from this cause 
amongst alcoholics is disproportionately high (Schmidt 
and De Lint, 1969). 
Although some of the variation in these rates may be 
attributable to factors unrelated to alcohol use 
nevertheless a close relationship obtains between per 
capita consumption and liver cirrhosis mortality (De 
Lint and Schmidt, 1971). In Australia between 1938 and 
1959 the correlation coefficient between rate of liver 
cirrhosis mortality and per capita alcohol consumption was 
0.65 (p< 0.005). Similar and even more significant 
correlations can be shown for other European and North 
American countries. 
C: Hospital Admissions: 
Admissions for alcoholism have risen in most developed 
countries during the past 20 years. In the United 
Kingdom, discharges from general hospitals with the 
diagnosis of alcoholism or alcoholic psychosis nearly 
quadrupled in the decade 1968 to 1978. First hospital 
admissions to psychiatric hospitals with a diagnosis of 
alcoholic and alcoholic psychosis in Scotland also rose 
consistently during the period of 1965 to 1979 (Chick 
1982) . 
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AND NUMBER OF HEAVY DRINKERS 
Although there appears to be a relationship between a rise 
in the average consumption of alcohol in the population 
and the proportion of heavy drinkers it appears to be 
controversial as to whether this is an empirical effect or 
may be affected by social or economic influences. 
Clearly, individual consumption ranges from very small 
quantities to near lethal amounts. The definition of 
alcoholism on the basis of consumption levels is 
inevitably arbitrary. However, it is clear that the 
prevalence of alcoholism is invariably determined by the 
overall level of consumption in the population. When 
successive surveys in the same population are made against 
a background of increasing consumption the link between 
per caput consumption and prevalence of heavy consumption 
can be tested.· 
Comparable surveys of national samples in the United 
States were conducted in 1964, 1966, 1969, 1970 and 1971, 
a period when per caput consumption was increasing at a 
rate of 30% per decade. The proportion of abstainers in 
the population did not change. The shift was towards 
somewhat heavier drinking by those already drinking and a 
greater number of individuals drinking at least 
occasionally at levels where they might be intoxicated 
(Chick, 1982). Hennessy (1978) states that the 
proportion of heavy drinkers in the population varies 
approximately with the square of the average level of 
consumption although Clearly this depends upon the 
definition of heavy drinking. 
2.1. 3 ACCESSIBILITY OF ALCOHOL 
AND PER CAPUT CONSUMPTION 
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It is apparent that countries vary greatly in both alcohol 
use and in alcoholism prevalence. One explanation may be 
that in those countries ranking highest in overall level 
of alcohol consumption and rates of death from liver 
cirrhosis (France, Italy, Portugal) alcoholic beverages 
are readily available and quite inexpensive. 
Conversely, high costs and low accessibility results in a 
low level of consumption, as was seen during "prohibition" 
in the United States when the rates of liver cirrhosis 
mortality were much reduced (De Lint and Schmidt, 1971). 
However, the effect of less drastic government measures 
regUlating the number and type of outlets, hours of sale 
and other conditions relating to consumption of alcoholic 
beverages is more difficult to evaluate. In the United 
Kingdom and North America no relationship has been found 
in time or space between per capita consumption and the 
number of public drinking places (De Lint and Schmidt, 
1971). In Finland, the introduction of government stores 
for beer and wine led to marked increases in the sales of 
these beverages, and within a year following the allowing 
of beer to be sold in a wide variety of stores and eating 
places, alcohol consumption increased approximately 50% 
(Kuusi, 1957). In Australia, the number of establishments 
retailing alcohol between 1968-69 and 1973-1974 rose from 
12,229 to 13,170 (Central Statistical Unit, 1978). 
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2.1. 4 COST OF ALCOHOL AND PER CAPUT CONSUMPTION 
Variation in price between countries and from period to 
period in countries is largely attributable to differences 
in taxation policies. These policies have a long history. 
Originally they reflected the concern of legislators over 
the allegedly high incidence of drunkenness amongst the 
working classes during the 19th and early 20th century 
(Coffey, 1966). 
It has been observed that spatial and temporal variations 
in the price of alcohol relative to average disposable 
income correlate inversely with the level of consumption 
(De Lint and Schmidt, 1971). Usually the temporal series 
have covered periods during which price relative to income 
has decreased and consumption has increased. 
The amount of alcohol taxation and thus the cost of the 
beverage may often reflect the degree of acceptance of 
alcohol use. Accordingly variation in consumption may not 
be able to be attributed to differences in the cost factor 
alone. 
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2.1.5 THE RELATIONSHIP BETWEEN PATTERNS OF DRINKING 
IN POPULATIONS AND PARAMETERS OF ALCOHOL USE 
A: Specific Beverages and Alcohol Use 
The relationShip between the type of alcoholic beverages 
typically consumed and drinking practices in alcoholism 
has been closely examined. It has been argued that 
drinking distilled spirits is more likely to lead to 
alcoholism than the use of the lighter beverages and it is 
for this reason that the sales of distilled spirits are 
generally subjected to more legal restriction and higher 
taxation than other types of beverage alcohol. This fact 
seems to follow from the observation that distilled 
spirits lead more rapidly to intoxication than the 
consumption of identical amounts of ethanol in the form of 
wine and beer (Goldberg, 1955). However, there does not 
appear to be any evidence that the speed at which 
intoxication is achieved is relevant in the development of 
alcoholism. In this context, it is of interest that the 
beverage preference of alcoholics does not depart much 
from that of the drinking population at large. 
In Australia, beer is the most commonly used beverage and 
is also the beverage of choice of most alcoholics 
(Wilkinson et. al. 1969). 
A comparison of countries according to rates of excess use 
and the contribution of distilled spirits to the total 
consumption shows that many countries in which a large 
proportion of alcohol is consumed in the form of beer and 
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wine rather than distilled spirits have high rates of 
alcoholism. In some countries e.g. Finland, in which the 
contribution of distilled spirits to total alcohol 
consumption is large, the predominant drinking pattern 
consists of occasional consumption of intoxicating 
amounts. Clearly, the problem of occasional intoxication 
is different to that of alcohol abuse (De Lint and 
Schmidt, 1971). 
In Australia, although beer is the predominant alcoholic 
beverage drunk, wine consumption has been growing and 
increasing in volume in relation to beer and spirit 
consumption. Wine consumption increased by 174% from 
1965-66 to 1976-77, spirit consumption by 85.2% and beer 
consumption for the same period by 50.5% (Central 
Statistical Unit, 1978). 
B: Drinking practices of national groups 
and alcohol use: 
Many early epidemiological questions concerned the 
relationship between customary drinking practices and 
alcoholism prevalence. The low prevalence of alcoholism 
amongst Jews in North America was attributed to their 
strong disapproval of drunkenness and the use of alcoholic 
beverages in their religious observances. In contrast, 
the drinking practices of the Irish were characterised as 
predominantly utilitarian, e.g. the use of liquor to 
alleviate physical and emotional discomfort (Bales, 
1946). 
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However, the assumed rates of alcoholism for these 
cultural groups are not always supported by estimates 
based on consumption and liver cirrhosis mortality data. 
Thus in Italy, both these measures indicate a very 
extensive alcoholism problem, although the national 
custom of drinking with meals had been said to be 
conducive to a low prevalence of alcoholism. Conversely, 
these same measures show that the Irish in Ireland have 
relatively low rates of alcoholism. Seeking intoxication 
on drinking occasions does not necessarily result in high 
rates of alcoholism (De Lint and Schmidt, 1971). 
C: Effects of sex and age: 
In the past decade in several countries the long-standing 
gap between male and female alcohol consumption appears to 
be diminishing. Comparisons between successive surveys 
provide the only direct means of testing this impression. 
A W.H.O. survey in 1978 in Scotland repeated measures 
already available for that area from the survey in 1972. 
While not finding an increase in the proportion of male 
drinkers who fell into the higher consumption categories 
the W.H.O. survey found that now 11% of women admit to 
consuming 88 grams or more per week whereas previously 
only 4% of women fell into that category. The increase 
was accounted for chiefly by younger single women (Chick, 
1982). 
Possible causes of these changes in women's drinking 
include greater female employment and higher earnings, 
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the recently increased availability of alcohol in 
supermarkets, advertising aimed specifically at women, the 
growing number of women employed in public houses and 
clubs and blurring of the traditional sex differences in 
both leisure and work activities. 
The increase in consumption which took place after the 
Second World War in most developed countries was 
accompanied by more frequent drinking amongst the 14-18 
years age group. In all surveys in the United Kingdom and 
Scandinavia, in the past 15 years men in their early 20's 
are the heaviest consumers. 
D: Occupation, social class and leisure 
The various reasons for the association of heavy 
drinking and certain occupations include availability 
of alcohol at work, social pressure, separation from 
normal social and sexual relationships, e.g. seamen, 
servicemen, and freedom from supervision. In 1978, in 
England and Wales, workers from the construction industry 
had the highest proportion of men drinking over 400 grams 
per week, being 19% as opposed to 6% for the whole male 
population. Men from the drinks industry had the highest 
average per person consumption with 18% drinking over 400 
grams per week. In a Scottish study, it was found that 
15% of company directors and senior executives from a wide 
range of companies admitted to drinking in the 400 gram 
per week range as well (Chick et al .. 1981). 
A 1981 study in New Zealand suggested that, amongst men, 
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social class appeared to be a more important indicator 
than occupation with respect to drinking patterns. The 
majority of occupational groups i.e. 61% formed one large 
cluster in the range of 20-48 grams of alcohol consumed on 
one or two occasions per week (Casswell and Gordon, 
1984). 
SECTION B: THE MEASUREMENT OF ALCOHOL CONSUMPTION 
IN INDIVIDUALS 
Drinking is a highly complex and varying phenomenon 
essentially because it involves the behaviour of the 
individual in time. 
There are numerous empirical studies on drinking behaviour 
which are cross-sectional in nature, but it appears that 
there has been only one longitudinal study in which 
drinking by individuals over time was covered in detail 
(Ekholm, 1968). 
2.2.1 STATISTICAL BASES 
The usual goal of measurement of the various types of 
surveys has been to determine the drinking frequency, the 
amounts consumed per occasion and/or the composite measure 
of the total alcohol consumption of an individual per unit 
time. Usually none of these objects of measurements are 
fixed but show considerable random variation in time. In 
typical surveys the data available are based either on the 
personal judgment of the respondent or on recording the 
actual drinking of the respondent during a short period of 
time, typically one week. 
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A large amount of statistical theory has been devoted 
towards the inference of annual consumption of the 
respondent from the described drinking in this limited 
section of the individual's life history (Alanko, 1984). 
According to Wiggins (1973), the observed alcohol 
consumption consists of a reliable component plus a random 
error component which sets an upper bound on the 
reliability of the amount of alcohol consumption. 
Reliability may be defined as the consistency of an 
individual's reporting of drinking behaviour both within a 
single assessment (internal consistency) as well as 
between two assessment occasions (test- retest). Thus 
reliability addresses only the reproducibility or 
stability of indices related to alcohol consumption 
(Skinner, 1984). 
Numerous factors influence the extent of measurement error 
such as the patient's general ability to comprehend 
instructions, health status and fluctuations in memory or 
concentration (Cronbach, 1970; Rankin 1975). Respondents 
may forget part of the drinking occasions and/or the 
quantities consumed on recorded occasions and they may 
conceal a portion of their drinking. There do not appear 
to be any feasible ways of obtaining independent 
information to locate the respondents with response 
errors, or to model more generally the forgetting/ 
concealment mechanism (Pernanen, 1974). 
The main methods of measurements that have been used in 
drinking surveys consist of two major variants. Firstly, 
questions which map out customary drinking habits of the 
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respondents and secondly questions which are based on the 
actual recent consumption history of the respondent. 
2.2.2 CUSTOMARY DRINKING HABIT QUESTIONNAIRES 
In general, it has been demonstrated that the most accurate 
data in these types of questionnaires are obtained by 
using male, non-abstainer, trained and supervised 
interviewers collecting data in the household of the 
respondent and using a structured questionnaire that 
requires the responses to be made in a set form (Kirsch 
et. aI, 1965). The upper categories of frequency or 
amount of drink consumed are set at high levels to 
encourage subjects to admit honestly to levels or 
frequency of consumption that they might consider in 
excess of the acceptable norm. The questions concerning 
alcohol often follow identical questions on tea and coffee 
consumption which is designed to get the respondent used 
to the question format (Plant and Miller, 1977). 
The choice between each of these type of questionnaires 
depends on the information sought, as well as the 
situation in which the individual is being interviewed, 
since the different information gathered can be used for 
different purposes (Rutishauser and Wahlqvist, 1984). 
A: QF (Quantity/Frequency) Index 
This index was first proposed by Straus and Bakin (1953) 
The respondent is placed in one of several quantity 
frequency categories by reference to both the usual 
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quantity of alcohol in any form consumed by the respondent 
on a drinking occasion and the usual frequency of his 
drinking. 
This index provides a taxonomy of the existing drinking 
patterns and it may be unjustified to evaluate it merely 
as a measurement instrument for quantitative alcohol 
consumption, although later modifications of this index 
have led to further sUbdivisions of various categories 
used to describe behaviour (Mulford and Miller, 1960; 
Knupfer, 1966). Within categories the QF index still 
mixes together various types of people who are actually 
quite different in their use of alcohol and its effects on 
them. 
B: QFV (Quantity, Frequency, Variability) Index 
Knupfer (1966) developed the QFV index which takes into 
account both the respondent's usual and maximum drinking 
quantity on anyone day and is primarily a measure of 
variability. Consumption of only the most heavily used 
beverage determines placement in one of five ranked 
categories from abstainer to heavy drinker. Because in the 
three higher categories variability of consumption is the 
chief consideration with this index, treating the spacing 
or bunching of drinks is more important than aggregate 
volume alone in categorising an individual's drinking 
pattern. This may mean the QFV index is more relevant 
when considering psycho-social outcomes than biomedical 
outcomes (Sellars, 1976). 
2/26 
c: VV (Volume, Variability) Index 
Developed by Calahan and Cisin (1968) this index attempts 
to combine the advantages of the QF and the QFV studies. 
Abstainers and infrequent drinkers, using the QFV index, 
are still so defined by the VV index. For other drinkers, 
the score has two parts. The first is the average daily 
volume of all beverages consumed and the groups are then 
divided into low, medium or high volume consumed per day, 
and the second part of the score is a measure of the 
variability of consumption. However this index does not 
make allowances for the differences in alcohol contents of 
different beverages. 
D: AAQP (Absolute Alcohol, Quantity Pattern) Index 
This method was developed by Little et al.. (1977). This 
index consists of two parts: an AA score measures 
aggregate volume in the same manner as the QF index, and a 
QP score measures a pattern of consumption by representing 
the average frequency of heavy drinking over the time 
period of interest. 
Each of the above indices have their strengths and 
weaknesses. Aggregate volume is most effectively 
described by the QF score which however gives no 
indication of spacing of alcohol consumption. 
Volume can not be deduced accurately from the QFV index 
except for very light drinkers although it does describe 
patterns of consumption in rather "difficult-to-interpret" 
labels. 
2/27 
The VV index, in inheriting the advantages of the two 
previous indices, also inherits its disadvantage in that 
the original estimation of volume is lost and the 
description of pattern is severely limited. 
Neither the QFV nor the VV indices can detect binges 
occurring less than monthly and they fail to differentiate 
between weekly and monthly mass drinking. 
The AAQP score preserves more of the original data but is 
unable to sum massed drinking across beverages and there 
is an upper boundary on the AA score continuum which stops 
at five or more drinks. 
The major objections to the use of these four methods of 
evaluating the customary habits drinking approach consist 
of the loss of information, the arbitrary nature of the 
boundaries defining different categories, and the 
psychological inability of individuals to evaluate their 
consumption expressed in fairly abstract terms such as 
frequency (Gregson and Stacey, 1982). In addition, most 
respondents tend to interpret "usual" as the modal value 
rather than the mean or average values of quantities and 
frequencies which are of primary interest. For most 
consumers, the distribution of quantities consumed on 
single separate occasions and the distribution of 
frequencies over time are positively skewed. The mode of a 
positively skewed distribution is generally lower than the 
mean, causing an under-estimation of both the average 
drinking frequency and the average amount consumed 
(Duffy, 1982). 
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2.2.3 ACTUAL RECENT CONSUMPTION HISTORY 
In the second approach towards the measurement of alcohol 
consumption, measures based on recent consumption history 
allow a measure of quantitative alcohol consumption as 
well as an assessment of Sociologically interesting 
aspects of drinking occasions and drinking contexts. 
A: "When last" approach 
The first variant of this approach may be called the "when 
last" approach and was first used by Kuusi (1957) as well 
as in a number of subsequent studies including that of 
Gregson and Stacey in 1982. Data are obtained about one 
or two most recent drinking occasions and an estimate of 
drinking frequency is based on the interval between the 
two occasions, and the quantities consumed on each 
occasion have been taken as an estimate of intake per 
occasion. An estimate of total consumption per time unit 
is formed by multiplying the two estimates. 
However, this type of estimate based on a single or at 
best two occasions tends to have a very high sample 
variance and the estimate of total consumption per time 
unit may suffer from an association between the drinking 
frequency and the amounts consumed. In addition, all 
sorts of response errors may have considerable additional 
effects on these estimates (Alanko,1984). 
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B: "Survey period" approach 
The second of these types of approaches based on actual 
consumption may be called the "survey period" approach. 
Typically a one week period is surveyed with the number of 
drinking occasions occurring during the period taken as 
the estimate of drinking frequency and the average amount 
consumed over the recorded occasion is taken as an 
estimate of the amount consumed per occasion. Sample 
variation is related to sampling the survey period from 
the time axis. 
Problems exist in identifying the binge drinker and the 
very infrequent drinker and the assumption is made that 
drinking remains stable in the long term, e.g. over a 
period of a year or more. Thus, the type of sampling may 
be dependent on seasonal variation and the survey design 
needs to take into account such untypical seasons as 
holiday periods. 
The general concern for response error remains as serious 
for the survey period approach as for every other 
measurement approach. Both of the actual consumption 
approaches are able to measure other factors than those 
related to average consumption. These include the 
proportion of drinking occasions leading to intoxication 
or the maximum intake on an occasion within a specified 
period (Kreitman and Duffy, 1982). 
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2.2.4 THE RELATIONSHIP BETWEEN THE MEASUREMENT OF 
CONSUMPTION OF ALCOHOL IN INDIVIDUALS AND POPULATIONS 
A common procedure in survey variables is to treat the 
measures obtained from individual respondents as 
observations of a sociological variable e.g. the use of 
distribution of alcohol consumption in a population, the 
means and measures of dispersion in describing and 
comparing different populations or subgroups within a 
population. 
Three types of variables are obtained using the 
measurement techniques described above. The QF index and 
other related indices are categorical variables and are 
usually treated accordingly with methods appropriate for 
frequency data. 
The other two variables are the drinking frequency 
variable and the total consumption variable. The 
variability in any of these alcohol consumption variables 
is generally taken to express differences between drinking 
habits of different respondents. Of course, additional 
variability caused by time variation of the drinking 
process and response errors may add to these 
differences, and it is not known how to evaluate and 
separate the contributions of these factors. 
A: Drinking frequency variable: 
Typically it is assumed that the distribution of 
individual mean frequencies can be expressed by a 
theoretical distribution such as the log normal, gamma or 
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the inverse gaussian distribution. These theoretical 
developments allow inferences concerning the parameters 
e.g. mean drinking frequency of a population in comparison 
between subgroups of a population (Alanko, 1984). 
B: Total consumption variable: 
Total consumption measure is a complicated composite 
measure involving an estimate of both drinking frequency 
and the amounts consumed. A general finding is that the 
distribution of the total consumption variable in almost 
any population is positively skewed and tends to have a 
very long tail. As a theoretical model, the log normal 
distribution has been found to give a fairly good fit to 
many sets of such empirical data (Ledermann, (1956). 
The advantages of the theoretical model for the drinking 
frequency variable can be extended also to the total 
consumption variable but only on the assumption of no 
response errors. There is an association between drinking 
frequency and the average amount per occasion, in which 
the average .intake per occasion increases linearly with 
the number of drinking occasions per week (Alanko, 
1984) . 
C: Coverage 
A more concrete problem of the total consumption variable 
relates to the mean consumption. It is well known that 
the average (per capita) consumption obtained from sample 
surveys consistently deviates downwards from the per 
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capita consumption obtained from other sources such as 
sales records or aggregate statistics. The ratio between 
the survey estimate of mean per capita consumption and the 
known per capita consumption is often called the coverage 
of the survey and tends to vary between 40 and 60% if the 
survey period approach is used. 
Generally, the low coverages have been taken as serious 
indicators of the lack of validity of consumption surveys. 
Wilson (1981) has suggested that low coverage reflects 
sample frame defects and in particular a selective non 
response of alcohol abusers. 
Popham and Schmidt (1981) suggested that deliberate under 
reporting or concealment of consumption was the main 
reason for low coverage. 
Although the magnitude of the coverage discrepancy points 
strongly to the conclusion that response errors are the 
primary source of error in the measurement of alcohol 
consumption (Alanko, 1984), it tells us nothing about 
how response errors are distributed amongst respondents 
and whether or how they are associated with consumption 
levels, drinking patterns, particular drinking occasions 
and heavy drinking and whether they affect all respondents 
in the same way and therefore reduce the total consumption 
estimate by the same proportion. 
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2.2.5 BIOCHEMICAL SCREENING FOR ALCOHOL CONSUMPTION 
IN INDIVIDUALS 
The reluctance of patients to disclose accurately the true 
quantities and frequencies of alcohol being consumed and 
the denial of an association between alcohol and their 
symptoms or problems has given rise to a search for a 
reliable biochemical marker or set of markers which might 
indicate excessive alcohol use. 
A: Blood alcohol levels 
Blood alcohol concentrations >32.5mmol/L in a patient who 
is obviously not intoxicated indicates both tolerance and 
hazardous drinking (Holt et al., 1981). The measurement of 
alcohol in a sweat patch has been reported to identify 
people drinking at least 0.5g/kg a day with 100% 
sensitivity and specificity (Phillips,1984), but this has 
not been confirmed (Phillips et al., 1984). 
B: Gamma glutamyl transpeptidase (rGT) 
Among populations of general medical or psychiatric 
patients at high risk the sensitivity of rGT activity in 
detecting alcohol abuse is reported as being between 36-
90% (Rosalki and Dan, 1972) ,and in populations at low risk 
taken from health screening programmes, the sensitivity 
may be as low as 18% (Clark et al., 1983). 
The serum activity of rGT is affected by many factors. 
These include age, sex, and body weight (Schiele et al., 
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1977), many different forms of liver disease including 
hepatitis (Jacobs, 1972), obstructive liver disease 
(Goldberg et al., 1975), hepatic drug induction 
particularly associated with phenobarbitone and warfarin 
consumption (Rosalki et al., 1971), pancreatic disease 
(Goldberg et al., 1975), diabetes mellitus (Martin et al., 
1976), and a variety of other conditions including 
cardiac disease, renal disease, neurological disorders and 
pulmonary disorders (Penn and Worthington, 1983). 
C: Mean corpuscular volume (MCV) 
Among populations at high risk, the sensitivity of MCV in 
detecting alcohol abuse varies between 26-89% (Wu et al. , 
1974), and in low risk groups, may be as low as 10% 
(Bliding et al., 1982). Reported upper limits for MCV also 
vary from 90 to 98fl (Lloyd et al., 1982; Whitfield et al., 
1978) thereby influencing the sensitivity. 
D: Multivariate analysis 
Chick et al .. (1981) studied serum rGT and MCV as markers 
of alcohol consumption in 266 male company directors, 222 
male manual workers in alcohol production firms and in 34 
alcoholic patients. 
The correlations of admitted consumption with rGT were 
0.307 (directors) and 0.418 (manual workers) and with MCV 
0.439 (directors) and 0.360 (manual workers). A male with 
an MCV >98 fl and a rGT above 50 IU/litre had a 62% chance 
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of admitting to drinking> 450 grams of alcohol per week. 
The probability of being a heavy drinker increased 
progressively with elevation in both these tests. 
Chalmers et al .. (1981) studied 265 patients with alcohol 
related disease, 133 gastroenterology outpatients drinking 
<20 grams of alcohol per day and 104 patients with a 
variety of non alcoholic liver diseases. The best 
discrimination between the three groups of patients was 
provided by a combination of MCV, log 10 rGT and log 10 
serum alkaline phosphatase (ALP). They were able to 
correctly identify between 80 and 92% of hospital patients 
with alcohol related disease who were actively drinking 
>80 grams of alcohol per day. In addition, all of the low 
intake group and over 70% of the non alcoholic liver 
disease group were correctly allocated by this 
discriminant analysis. These results were a considerable 
improvement over any of the three tests when they were 
considered individually. 
Whitfield et al .. (1981) studied a population of men 
attending a multiphasic health screening centre. The 
pairs of variables rGT and MCV, uric acid (UA) and 
aspartate aminotransferase (AST) , AST and MCV, UA and MCV, 
rGT and AST all became more highly correlated as level of 
self admitted alcohol consumption increased. 
Cushman et al .. (1984) studied a panel of blood tests in 
543 relatively healthy alcoholics entering ambulatory 
rehabilitation treatment. Individual tests were low in 
sensitivity" rGT was abnormally high in only 49%, MCV in 
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45%, high density lipoprotein cholesterol (HDLC) in 25%, 
serum glutamate-oxaloacetate transaminase (SGOT) in 28% 
and blood alcohol (EtOH) in 21%. 
In addition they measured serum glutamate-pyruvate 
transaminase (SGPT), ALP and bilirubin (BILI). When they 
combined all seven markers, 82% of males and 71% of 
females had at least one abnormally high value. 
A history of recent heavy drinking, positive blood alcohol 
levels on admission and manifest liver disease on physical 
examination or with hyperbilirubinaemia were associated 
with high sensitivities of individual and pooled markers. 
Other workers have arrived at similar conclusions from 
investigation of outpatient alcoholics (Gludd, 1981) and 
patients with cirrhosis of the liver (Ryback et al .. 1982). 
E: Other Tests 
Other promising biological markers which have been 
reported to detect alcohol abuse include red blood cell 
aldehyde dehydrogenase activity (Agarwal et al., 1983), 
serum desialotransferrin (Stibler et al., 1984), serum 
mitochondrial aspartate aminotransferase activity (Nalpas 
et al., 1984), and plasma cholesterol:palmitoleic acid 
levels (Warnet et al., 1985). 
In all of the studies quoted biochemical tests lacked 
screening power, because of the presence of false 
positives which may be explained in part by inaccurate 
self reporting of alcohol consumption by the subjects or 
due to the non-specificity of the tests themselves. 
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2.2.6 THE VALIDATION OF SELF-REPORTED ALCOHOL CONSUMPTION 
A: Collateral Reports 
MCCrady et al .. (1978) studied the correlations between 
quantity/frequency and alcohol impairment indexes in the 
last 30 days prior to hospitalisation, and in two follow 
up periods, between spouses and 44 alcoholic inpatients. 
The correlations were modest for data concerning alcohol 
ingestion (0.34-0.59) but agreement increased when more 
global ratings were used (QF 56-96%). When the couples 
disagreed, there was a tendency to underestimate 
consumption. 
Miller et al .. (1979) studied the correlation between the 
collateral reports of significant others and problem 
drinkers, as defined by the MAST test, in a clinic setting 
where the goal was control drinking. In 145 patients, the 
mean alcohol consumption at intake, termination and follow 
up was correlated significantly, between self reports and 
collateral reports. Over and under reports were of the 
same proportions at intake termination and follow up. 
Freedberg and Johnstone (1980) studied the frequency of 
drinking and quantity of alcohol consumed for the previous 
three months at three follow up periods in alcoholic 
outpatients in an employee alcoholism programme. The self 
reports of the 229 patients were compared to those given 
by spouses, supervisors and counselors. Highest agreements 
were between subject and spouse being 87%, 70% and 59% at 
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3, 6 and 12 month follow up. The discrepancies between 
the subject and spouse and supervisor were in the 
direction of the subject rating himself worse. When 
subjects and counselors disagreed at the 12 month follow 
up, the counselors gave subjects worse ratings. 
In a national sample of households with adults aged 21 
years or more, Cahalan et al .. (1970) correlated the 
reports of the respondents with husbands or wives on the 
frequency of drinking. Women showed almost identical 
distribution for respondents and for wives of male 
respondents. Men's scores were similar with a tendency 
towards under-reporting by wives. The results did not 
indicate that a more realistic picture of drinking habits 
can be obtained from the spouse as opposed to the subject 
in the average case. 
B: Sales Disappearance 
Validating survey responses with official records have 
more often been used by researchers to verify events 
associated with alcoholic behaviour problems, than the 
measurement of alcohol consumption per see 
Boland and Roizen (1973) compared reports of consumption 
with charge Slips for a sample of liquor store customers. 
They found that 47% of the respondents over reported their 
alcohol consumption. Heavier purchasers were not more 
likely to be respondents. However, 70% of respondents who 
reported an excess of store visits than were recorded also 
reported over consumption. 
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Using sales data coverage to measure consumption and 
purchasing patterns, De Lint et al •. (1970) in a study of 
the Ontario population aged over 15, compared the per 
capita consumption based on drinking information 7 days 
immediately preceding the interview including estimates of 
home made alcohol and the per capita alcohol purchases 
based on a one month reference period with the annual 
sales fiqures from Ontario. consumption coverage was 
47.6%, varying between 43.2% for spirits and 56% for wine. 
Purchase coverage was 32.4%, varying between 29.8% for 
beer and 51.6% for wine. 
Higher coverages were obtained by Polich and Orvis (1979) 
They obtained an overall coverage of 83% in a comparison 
between the mean daily consumption of ethanol per active 
duty military person in an airforce base compared with the 
base sales records. They attributed the higher coverage 
to the completeness of sampling frame, the higher 
response rate and the measurement of total volume. 
c: Direct Observation 
Using Observation and chronological records as a method of 
validation, Harford et al .. (1976) studied drinkers 
observed in three bars in the Boston area of the United 
States. They correlated the number and type of drinks 
consumed in a bar one week after a drinking episode, with 
Observation of drinkers by the researchers. Patrons who 
participated in the study drank more and stayed longer 
than non participants, 75% accurately recalled the amount 
and type of drinks. The accuracy of recall was related to 
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the amount of drinking and was more accurate for lighter 
drinkers who remained in the bar for a shorter period of 
time. Discrepancies were fairly evenly divided between 
over and under reports. 
Barbor and Mendelson (1980) performed two studies. In 
study one, adult males were recruited through newspaper 
advertisements and in study two, regular patrons of a 
neighbourhood tavern were recruited. Respondents in study 
one reported their typical consumption in the natural 
environment and this was correlated with an observation of 
total drinks and total drinking episodes in a controlled 
research setting for a 30 day period (both non happy hour 
and happy conditions). The subjects in the happy hour 
condition drank approximately the same daily amount on the 
ward as they did on the natural environment. The subjects 
in the non happy hour condition tended to drink less in 
the research setting. In the second study, the MAST 
questionnaire was correlated with the observation of total 
drinks and total drinking episodes in a bar over a six 
week period. MAST scores correlated significantly with 
total drinks and total drinking episodes. The greater the 
MAST score the greater the observed alcohol consumption 
and number of multiple drink episodes. 
2/41 
SECTION C: ALCOHOL CONSUMPTION OF INDIVIDUALS IN AUSTRALIA 
2.3.1 POPULATION ALCOHOL CONSUMPTION AVERAGES 
Until recently, alcohol consumption in Australia has been 
steadily rising. In 1938-39, the per capita consumption 
of alcohol in Australia was 3.5 litres per year, but 
figures available from 1983 indicate a per capita 
consumption of approximately 10 litres per year. 
Beer is the preferred alcoholic beverage although the 
consumption of wine in recent years has increased at a 
faster rate and beer consumption has been in deCline since 
1978 (Farmer, 1985). Compared with other countries, 
Australia has a fairly high per capita consumption of 
alcohol, holding the record amongst English speaking 
countries for the highest alcohol consumption rate per 
person per year. 
The 1980 consumption survey showed that only 9% of the 
male population and 14% of the female population aged 15 
years and over were total abstainers. 17% of these total 
abstainers admitted on further questioning that they had 
consumed alcohol and liquor in the previous 12 months. 
When an adjustment was made to take account of this 17%, 
the final estimate for total abstainers in 1980 was 8% of 
the male population and 12% of the female population or 
approximately 10% of the total population (Central 
Statistical Unit 1983) 
Because recent surveys have shown that the amount of 
alcohol consumed by younger adolescents is 
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increasing (Farmer,1985), average alcohol consumption per 
drinker should be estimated by dividing the total alcohol 
consumption by the number of persons aged 10 years and 
above and subtracting from this the number of total 
abstainers. In 1980, the alcohol consumption per person 
per year was 13.4 litres, and the number of deaths 
attributed to alcohol was 3.5% of the total deaths. By 
1983, with per caput alcohol consumption down to 12.3 
litres, the percentage of alcohol-related deaths had 
decreased to 2.9. 
2.3.2 COST OF ALCOHOL AND PER CAPUT CONSUMPTION 
In Australia total government revenue from taxes on beer, 
wine and spirits in 1976-77 was $1058.2 million being 5.2% 
of total government revenue. In 1956-57 total private 
final consumption expenditure on alcohol at current prices 
was 7.3%. Since this particular year there has been a 
general slight decline. Coupling this fact with the 
increase in consumption of alcohol suggests the cost of 
alcoholic beverages to the consumer has not risen as much 
as most other items. Between 1966-67 and 1976-77 whilst 
the percentage of private final consumption expenditure 
spent on alcoholic drinks remained fairly constant, there 
was a percentage decline in expenditure on food, 
cigarettes and tobacco clothing and gas, electricity and 
fuel, whilst there were percentage increases in health, 
rent, household durables and travel and communication 
(Central Statistical Unit, 1978). 
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2.3.3 HOSPITAL ADMISSIONS FOR ALCOHOLISM 
In Australia during the period 1967 to 1977 absolute 
alcohol consumption per head population increased by 
35.6%. This can be correlated with deaths per 100,000 
population due to alcoholic psychosis, alcoholism and 
cirrhosis of the liver which rose by 59.6% compared with a 
decrease during the same period of 16.9% for all other 
causes of death. Although hospital morbidity statistics 
are not available for the whole of Australia, some states 
have information available. For Queensland from 1973 to 
1977 the morbidity rate (number of people per 100,000 of 
population) who were admitted to hospital suffering from 
alcoholic psychosis increased from 18.9 to 23.5 and in 
Western Australia from 8.9 to 11.4. During the same 
period, in Queensland the morbidity rate for cirrhosis of 
the liver increased from 25.9 to 28.7 and in Western 
Australia from 11.8 to 15.4. 
Unit, 1983). 
(Central Statistical 
2.3.4 SURVEYS OF ALCOHOL INTAKE IN INDIVIDUALS 
In Melbourne (Rankin and Wilkinson, 1971), 8% of men and 
1% of women consumed more than 80 grams of ethanol daily, 
whilst in Bourke amongst an aboriginal population, 53% of 
men and 3% of women consumed a similar amount (Kamien, 
1975). Hennessy (1978) quotes a survey in which 10% of 
male keyboard operators in Melbourne, Sydney and Brisbane 
consumed more than 80 grams of ethanol daily. On the other 
hand 48% of men and 15% of women in Sydney consumed more 
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than 50 grams of ethanol daily, while only 12% of men and 
0.2% of women in Canberra consumed the same amount. It is 
clear that there is a very wide variation from place to 
place, throughout Australia, in drinking patterns. 
However, it appeared that heavy drinking was concentrated 
in the male section of the population, and occurred 
throughout all age groups of men up to the age of 60, with 
some indulging in heavy drinking after the age of 60. In 
Melbourne, the survey quoted above, showed that in certain 
groups, e.g. drinking drivers, the highest percentage of 
heavy drinkers occurred in the third decade. However, 
amongst problem drinkers attending hospitals or clinics 
for treatment the greatest concentration was in the 5th 
decade. 
Although men outnumbered women quite considerably in this 
group of people, the trend with age, was the same in both 
sexes This pattern appears to be similar in other places 
in the world (De Lint and Schmidt, 1968). 
In the Busselton studies, from 1966 to 1978 (Cullen et al., 
1980) I drinking habits were analysed. An increase in 
alcohol consumption from 1966 to 1972 was noted in younger 
women. Consumption of wine appeared to be on the increase 
and the consumption of beer on the decline. The 1975 
questionnaire revealed that at least 6-7% of males and 1-
2% of females drank> 60 grams of alcohol per day. 
MCMichael and Hartshorne (1982) used the ABS National 
survey of 1977 to compare the prevalence of alcohol 
consumption in occupational groups in Australia. 
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Consumption varied from a rate of 71% in rural workers to 
88% in administrators, executives, miners and quarry men. 
Among drinkers the average consumption level was high in 
administrators, executives, transport and communication 
workers. 
Engs (1982) studied the drinking patterns and attitudes 
towards alcoholism of Australian Human Service Students 
including nurses, medical students, pharmacy students, 
law students and police cadets. Most students (85.3%) 
reported that they drank at least once during the 12 
previous months and 26.4% had drunk at least once a week. 
Of the total, 57.4% drank beer, 49.7 drank distilled 
spirits and 55.9% drank wine once a month or more. 
Wine was the most frequently consumed beverage but beer 
was drunk in the greatest quantity. 67.9% of students 
consumed up to 20 grams of ethanol per day whilst 3.4% 
consumed> 60 grams per day. Male students consumed 
significantly greater amounts of alcohol than female 
students but a higher percentage of women respondents 
drank than men (90.3 and 85.3% respectively). There was 
a tendency for final year students to drink more alcohol 
than first year students. 
Individuals who considered religion not to be important 
drank significantly more alcohol per day than those who 
considered religion to be important. There was also a 
difference in the pattern of alcohol consumption amongst 
this group of people. There were significant differences 
in the drinking patterns of those who were raised in 
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different religious denominations. 
The course of study had an influence on the amount of 
alcohol consumed and the drinking patterns of the 
students. Law students were the highest consuming group 
and students in the health related professions of nursing, 
medicine and pharmacy consumed much less alcohol than 
either the police or law students. 
In the 1983 Risk Factor Prevalence Study (National Heart 
Foundation), in which 7600 Australian men and women aged 
between 25-64 years, who were living in the capital 
cities, were interviewed, 12% of men, and 25% of women 
said they did not drink, the proportion of non-drinkers 
being higher in the older age groups. In men, 2 in 3 drank 
once a week or more,the proportion being constant through 
all age groups; in women, 41% drank with a similar 
frequency, this being more common among younger women. 
Amongst males, regular drinking (5 days or more a week) 
was maximum in the 55-59 year group, and in females, least 
in the 25-34 year group. 
Amongst those who did drink, about 78% of men and 94% of 
women said they usually drank 1-4 drinks on a drinking 
day; 17% of men and 5% of women usually had 5-8 drinks and 
6 % of men and less than 1 in 200 women usually had 9 or 
more drinks. 
When the youngest age drank, they drank more heavily, in 
both males and females, even though they were likely to 
drink less frequently than older groups, and females at 
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all ages drank less than men. 
For almost one third of those who drank beer, half or more 
of the beer was low alcohol beer, first introduced into 
Australia in 1977. The pattern was almost identical for 
women. Low alcohol beer was drunk exclusively by 6% of 
male beer drinkers and 11% of female beer drinkers. 
Baghurst (1984) studied the intake of alcohol in a group 
of adolescent school children in Adelaide. The self 
reported alcohol intake appeared to be related to ethnic 
origin, social class, and academic standing within the 
school. 
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SECTION D: EFFECT OF ALCOHOL ABUSE ON APPETITE 
2.4.1 
AND FOOD INTAKE PATTERNS 
RELATIONSHIP BETWEEN ALCOHOL ABUSE, APPETITE 
AND SYSTEMIC DISEASE 
Scott et al .. (1938) investigated the effect of alcohol on 
the sensation of hunger. They determined the effect of 
ingestion of 200ml of 20% alcohol, taken in two 100ml 
doses 5 minutes apart, on hunger contractions and hunger 
sense in six healthy males. Stomach motility was 
inhibited for an average of 50 minutes following this dose 
of alcohol. During this time, the sensation of hunger was 
increased in all subjects, an increased desire for food 
developing within 5 minutes after ingesting the alcohol. 
Investigations of gastric motility and gastric emptying 
time after alcohol ingestion in human subjects have 
concluded that dilute alcohol solutions increase whilst 
concentrated solutions decrease gastric motility. Gastric 
emptying time is delayed by alcohol ingestion, and the 
amount of the delay may depend upon the form in which 
alcohol is ingested. 
Decreased desire for food in heavy drinkers may be due to 
associated habits including coffee drinking and smoking. 
Correlations between cigarette smoking, consumption of 
coffee and alcohol have been reported by Friedman et ale 
(1974). Roe (1977) notes that a need for cigarettes and 
coffee is often claimed by people with anxiety neurosis 
who also indulge in binge drinking. 
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A number of important organic factors may contribute to 
altered food intake patterns in alcohol abuse. Acute 
gastritis may follow episodic drinking and is due to 
gastric mucosal injury induced by the alcohol (Chey 1972). 
Symptoms may begin while drinking is going on or may be 
delayed until the drinking bout is over. Appetite is 
completely lost and thirst is excessive. The patient 
repeatedly belches and vomiting is likely to occur, 
preceded by nausea. Food eaten immediately prior to the 
drinking episode is rejected, and vomitus may contain 
mucus, later bile, or blood. A craving for salt as well 
as thirst may be described in episodic drinkers fOllowing 
binges. Recovery generally takes place in 24 hours or less 
but symptoms may persist for several days. 
The effects of binge drinking on nutrient intake can be 
substantial if the episodes are frequent or prolonged. 
Chronic gastritis may be an outcome of long term alcohol 
abuse, due to a direct toxic effect of alcohol on the 
gastric mucosa. There may be an additive or synergistic 
effect of cigarette smoking. However, the gastric 
pathology apparently is not associated with dyspeptic 
symptoms and has a variable and perhaps insignificant 
effect on food intake (Roberts, 1972). 
Alcohol abusers are over-represented amongst peptic ulcer 
patients who have undergone partial gastrectomy. Continued 
alcohol excess, with reduced appetite associated with the 
development of post-gastrectomy syndromes, may have a 
devastating effect on nutritional status. 
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The development of acquired disaccharide intolerance 
following chronic alcohol ingestion may be associated 
with colicky pain, diarrhoea and sometimes a dumping-like 
syndrome (Perlow et al. 1977). 
Both acute and chronic pancreatitis, being associated with 
alcohol excess, may result in sufficient abdominal pain 
and periodic diarrhoea to reduce food intake or fat 
intake, because of the association of eating fatty foods 
with exacerbation of abdominal pain or worsening of the 
diarrhoea. 
Whilst the clinical symptoms of alcoholic hepatitis are 
quite variable, complaints of anorexia are common. The 
development of jaundice is often accompanied by nausea and 
vomiting. When the hepatitis is associated with impending 
hepato-cellular failure, an unwillingness to accept food 
may be due to mental confusion. The development of 
alcoholic cirrhosis may lead to reduced food intake, 
because of ascites or dyspnoea associated with meal 
eating. 
The development of alcohol keto-acidosis may result in 
protracted vomiting and abstention from food (Petersen 
1973). Amongst the hormonal signals thought to mediate 
satiety, cholecystokinin (C.C.K.) is thought to play an 
important role. Palasciano et al. (1974) have demonstrated 
that chronic ethanol feeding will enhance C.C.K. 
releasing capacity of the duodenal mucosa. 
Nutritional factors may also contribute to anorexia, since 
it can be shown experimentally and in human subjects, that 
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nutrient imbalances in the diet as well as nutrient 
deficiencies may be associated with loss of appetite. 
The syndrome of thiamin deficiency is associated with 
anorexia, nausea and vomiting as well as psychological 
changes including apathy, depression, hypochondriasis and 
neurological changes including Wernicke's encephalopathy, 
which may cause drowsiness and confusion. 
Experimentally, pyridoxine deficiency has also been shown 
to cause anorexia, nausea, vomiting and drowsiness. 
Pellagra associated with niacin deficiency causes loss of 
appetite or refusal to eat because of glossitis and the 
accompanying confusional psychosis. 
Zinc deficiency is associated not only with anorexia but 
also decreased taste acuity in human subjects. A 
reduced sense of smell may also occur. 
2.4.2 INFLUENCE OF SOCIAL AND BEHAVIOURAL FACTORS ON FOOD 
INTAKE IN ALCOHOL ABUSE 
Apart from these organic and nutritional factors, social 
and behavioural factors may also influence food intake in 
alcoholics. Inadequate living arrangements, marital 
separation, economic privation and a vagrant life account 
for inadequate food intake amongst skidrow groups of 
alcoholics (Ashley et ale 1976). 
Roe (1977) considers that the determinants of food choice 
and eating times can either be socio-cultural or 
environmental in origin. The substance and manner in which 
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anyone eats is influenced by cultural, social, personal 
and situational factors. Within this classification, 
drinkers are more influenced by situational variation than 
non drinkers. 
Major cultural factors which determine eating practices 
are the SOcio-cultural group of origin which includes 
ethnicity, country of origin, religious beliefs, familiar 
foods, food taboos, foods believed to alter destiny or 
health, as well as drinking and eating practices followed 
by the particular culture. 
Social factors which influence eating factors include the 
habits of the parents, the influence of the family, upward 
social mobility or downward social trends, the emotional 
association of foods and foods which are considered by the 
group to which the individual belongs as being appropriate 
to particular meals and occasions. 
Personal factors which influence eating practices include 
earlier associations, taste satisfaction and sensory 
pleasure derived from foods. Situational factors which 
condition what a social drinker or alcoholic eats on a 
day-to-day or week-to-week basis include the mental state, 
with accompanying senses of happiness or euphoria, 
anxiety, depression, anger, placidity or agitation. 
Physical health has a profound influence on eating 
behaviour. Income or food budget is an important 
determinant of eating practices. Economic status may 
fluctuate with changes in work status, marital status or 
eligibility for welfare assistance. Living quarters 
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without cooking facilities, or hotels and rooming houses 
not supplying meals may limit food choices. 
occupation may determine eating times and actual foods 
consumed. The alcoholic business person may succumb to 
the temptations of food excesses at business lunches etc. 
whilst bar-tenders and others who maintain occupational 
contact with alcohol are more likely to eat what is 
available at work. 
Occupational knowledge of nutrition may also influence 
food intake. Alcohol addicted individuals in health 
professions may attempt to follow particular dietary 
regimes to offset the toxic effects of ethanol or other 
diet-related diseases. 
The work time-table may also influence eating and drinking 
times. Actors, private duty nurses, night porters and 
night watchmen may eat almost entirely after dark, their 
foods being determined by availability, convenience in 
preparation and the presence or absence of cooking 
facilities. 
In certain countries and cultures, specific alcoholic 
beverages such as wine or beer may be considered as food 
rather than intoxicants. 
Roe (1978) studied the eating habit of groups of men and 
women on public assistance in up-state New York. Prominent 
medical problems identified in the group included 
neurosis, sick role behaviour, back problems, obesity and 
its complications, late effects of injury or surgery, 
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visual and hearing impairments, chronic cardiovascular and 
respiratory disease and alcoholism or other substance 
abuse. 
Alcoholics were defined by drinking history, history of 
hospitalisations for detoxification, or alcohol-related 
diseases, and by elevated mean corpuscular volume (M.e.V.) 
in the absence of macrocytic anaemia. Missed meals and 
irregular and low intake of vegetables were common 
findings in the total group, and did not distinguish 
alcoholics from non-alcoholics. 
Irregularity of missed meals during the week were 
significantly more common in the alcoholic sub-group who 
were also less likely to prepare or buy a lunch. 
Alcoholics also consumed raw vegetables less frequently 
than non alcoholics and candy less frequently than non 
alcoholics. 
There do not appear to be any good studies relating the 
influence of nutrient intake on alcohol intake. The eating 
habits of alcoholics may be markedly influenced by their 
other habitual behaviour. Alcohol abuse has been 
associated with smoking both qualitatively and 
quantitatively (Higgins et ale 1967). Neville (1968) noted 
that specific groups of alcoholics are in the habit of 
taking vitamin supplements on a regular basis. 
Fisher and Gordon (1985), studying white middle class 
adults, found a positive association between cigarette and 
alcohol use, but little relation between these habits and 
the nutrient intake. 
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SECTION E: EFFECT OF ALCOHOL ABUSE ON ANTHROPOMETRY 
2.5.1 EFFECT OF ALCOHOL ABUSE ON BODY WEIGHT 
A history of weight loss over a period of years can be 
obtained from most alcoholics, and weight gain following 
abstinence from alcohol is commonly seen. Mezey and 
Faillace (1971) recorded a mean weight gain of 3.1 
kilogram in 56 alcoholic patients after 3 weeks 
hospitalisation. 
Hurt et al •. (1981) studied a group of middle aged, middle 
class alcoholics admitted to an alcoholism treatment 
programme. Of their patients,88% met or exceeded ideal 
weight, and the nutrient intakes of most patients 
satisfied recommended dietary allowances. 
Pirola and Leiber (1972) showed that isocaloric 
substitution of carbohydrate by ethanol in 11 subjects to 
the level of 50% of energy intake caused weight loss. In a 
controlled metabolic study of six healthy adult men, it 
was noted that weight loss was confined to periods when 
alcohol, as 25% of calories was administered (MaCDonald 
and Margen, 1976). Thus, when part of the diet adequate to 
maintain body weight is replaced by an isocaloric amount 
of alcohol, weight loss is to be expected. 
Simko et al .. (1982) showed that, when groups of drinking 
alcoholics, with and without liver disease, were compared 
with a group of abstinent patients who had no liver 
disease, body weights were found to be significantly lower 
in both groups of drinkers. It was significant that body 
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weight was lower in the group with alcoholic liver 
disease, when 24% of such patients had ascites. Goldsmith 
et al .. (1983) studied the nutritional status of alcoholics 
from lower and middle upper socio-economic classes. They 
showed that the middle and higher socio-economic status 
alcohol abuser had significantly higher values in triceps 
skinfold thickness and mid upper arm muscle circumference 
than did the lower socio-economic groups. 
There may also be an unexplained link between anorexia and 
alcohol abuse. The mechanism of weight loss whilst 
ingesting a high alcohol intake would appear to involve a 
failure of alcohol to contribute its proper quota to 
energy yielding metabolism. However, it suppresses the 
appetite for other foods, as if it did really contribute 
to the energy content of the other calories (World et al., 
1984). 
Belfrage and co-workers (1973) reported a study in which 
alcohol was given daily to healthy young volunteers as 
light beer. Alcohol was taken in four doses in the 
afternoon and evening such that the total daily dose was 
63 gm which corresponded to about 16% of the daily energy 
intake. The intake of beer induced a mean 17% increase in 
energy intake corresponding to that provided by the 
ethanol. Increases in body weight from 1-3 Kg occurred 
during the period that the beer was administered in 7 out 
of the 8 subjects. 
Hasunen (1977) showed that, in certain groups of heavy 
alcohol consumers, food intake may actually be higher than 
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in those who are more abstemious. Myrhed (1974) studied 70 
twin pairs in which the drinking habit of one member of 
the twin pair was different from the other. Both 
monozygous and dizygous twins were studied. Whereas no 
significant relationship was found between alcohol 
consumption and body weight parameters, the drinking 
member of the pair had significantly larger triceps 
skinfold thicknesses, indicating a thicker layer of 
subcutaneous fat in this region. 
2.5.2 EFFECT OF ALCOHOL ABUSE ON ADIPOSITY 
The relationship between alcohol consumption and fatness 
cannot be dissociated from genetic or socio-cultural 
factors which may influence body size and composition as 
well as intake of particular alcoholic beverages and food. 
Klatsky and co-workers (1977) studied 110,970 men and 
women between the ages of 15 and 79 years of age who took 
part in a multiphasic health check-up in the Oakland, San 
Franciso areas. 
Amongst white males there was a slightly positive 
relationship between alcohol consumption and body mass 
index which was used as an index of adiposity. Amongst the 
black males there was no significant relationship between 
alcohol consumption and body mass index. Amongst both 
black and white women, the abstainers were the fattest 
groups. Among the oriental subjects, there were no clear 
relationships between alcohol consumption and adiposity. 
Roe (1978) studied two groups in up state New York. Sex 
2/58 
and group differences were found, with a higher 
prevalence of obesity in women than in men. Alcoholics 
were more likely to be thin than fat, but arm muscle 
circumference was not significantly different between 
drinking groups of either sex. 
Among the women, the highest incidence of obesity was 41%, 
in the non drinkers. Female drinkers and alcoholics had 
obesity rates of 32% and 22% respectively. Men who did not 
drink had an obesity rate of 31% whereas male drinkers and 
alcoholics had obesity rates of 17% and 10%. Obesity rates 
for a controlled group of age-matched subjects, not on 
public assistance, showed an 8% prevalence in women and 0% 
in men. 
It appeared that the major factor related to obesity in 
the female group, irrespective of drinking habits was lack 
of physical activity. Roe concluded the occurrence of 
obesity amongst non drinkers, drinkers and alcoholics was 
related to socio-cultural factors which influence activity 
as well as both eating and drinking habits. 
Fisher and Gordon (1985) found that both persons who drank 
and persons who smoked, weighed less than would be 
expected from their total energy intake. Cigarette smoking 
is inversely related to excess body weight, although daily 
caloric intake may be higher than non-smokers (Wack and 
Rodin, 1982). 
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2.5.3 EFFECT OF ALCOHOL ABUSE ON MUSCLE MASS 
Recorded weight loss may be due to the common clinical 
observation that under-weight alcoholics have reduced 
amounts of adipose tissue and display generalised muscle-
wasting. Where loss of adipose tissue is concerned, 
triceps skin-fold thickness is significantly reduced in 
malnourished alcoholics (Morgan 1981; 
1982). 
Simko et al., 
With regard to muscle wasting, a low muscle mass, 
estimated as a reduced arm muscle circumference (Morgan 
1981; Simko et ale 1982) has been observed, as well as a 
reduced creatinine: height ratio (Morgan 1981). 
Less clinically apparent as a contribution to weight loss 
is the loss of mineral content of bone (Saville 1965). In 
circumstances where diet has been neglected, and 
starvation has been the consequence, the breakdown of 
adipose and muscle tissues to provide precursors for 
gluconeogenesis is another explanation for weight loss. In 
addition, alcohol may directly promote muscle catabolism. 
Increased urinary nitrogen excretion was observed when 
alcohol was fed to normal subjects during a controlled 
metabolic study (MacDonald and Margin, 1976). 
This finding may reflect the inefficient utilization of 
amino acids for gluconeogenesis in the liver whilst 
ethanol metabolism is proceeding. These effects may be 
compounded by a direct alcohol-induced myopathy (Spargo 
1981). 
SECTION F: EFFECT OF ALCOHOL ABUSE 
ON NUTRITIONAL STATUS 
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2.6.1 EFFECT OF ALCOHOL ABUSE ON METABOLISM 
Alcohol is normally wholly metabolised within the liver 
but may be excreted intact, principally through the 
alveoli of the lungs and to a lesser extent through the 
kidneys. 
Ethanol is normally cleared from the blood in a linear 
fashion. The hepatocyte contains three main pathways for 
the metabolism of ethanol, each located in a different 
subcellular compartment. 
(1) The alcohol dehydrogenase pathway located in the 
cytosol. 
(2) The microsomal ethanol-oxidizing system in the 
endoplasmic reticulum. 
(3) Catalase located in the peroxisomes (Lieber 
1984). 
Alcohol dehydrogenase aids catabolism of ethanol to 
produce acetaldehyde which is then normally further 
metabolised by aldehyde dehydrogenase in the mitochondria 
to produce acetate. Both reactions result in the 
generation of NADH. 
The microsomal ethanol oxidising system (M.E.O.S.) plays a 
significant role in ethanol oxidation especially with 
increasing blood ethanol concentrations. (Thieden 1971) 
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The active oxidation of alcohol is achieved by a 
combination of three components; cytochrome P450, 
NADPH-cytochrome C reductase, and phospholipids e.g. 
lecithin (Ohnishi and Lieber, 1977). Chronic consumption 
of ethanol induces the M.E.O.S. system and causes 
increased acetaldehyde production. There may be sub-
sequent enzyme cross-induction and acceleration of the 
metabolism of drugs. 
Combustion data indicate that the energy content of 
alcohol is 7.1 kilocalories/gram. Clinical observation 
suggests that the value of ethanol as an energy source is 
largely offset by various other dietary, endocrine or 
metabolic factors associated with high alcohol 
consumption. Biochemical mechanisms may account for this. 
The oxidation of nutrients to produce energy usually 
results in generation of reduced nicotinamide adenine 
(phosphate) dinucleotides (NADPH, and NADH) which can then 
be oxidised by the mitochondria, a process normally 
coupled by phosphorylation to produce ATP. 
Although ethanol oxidation produces large amounts of NADH, 
much of this is generated in the cytosol only to be wasted 
on shifting various redox pairs (Lactate: Pyruvate and 
Alpha-glycerophosphate: Dihydroxyacetone phosphate) 
towards their reduced states. Thus, NADH is used to 
produce lactic acid, and to elevate hepatic Alpha-
glycerophosphate rather than to produce ATP. 
Although lactic acid may subsequently be utilised for 
energy- producing catabolism, its excessive production 
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during ethanol metabolism may result in its loss in the 
urine. 
In addition, chronic alcohol intake has been shown to 
cause mitochondrial dysfunction, so that NADH electron 
transport, and phosphorylation processes may be impaired. 
(Cederbaum and Rubin, 1975) Furthermore, particularly 
after chronic alcohol abuse, ethanol can be metabolised 
by the microsomal ethanol oxidation system (M.E.O.S.). 
This system utilises the reducing equivalents such as 
NADPH, to produce heat, a diversion from more potentially 
useful (in terms of energy production) re-oxidation and 
phosphorylation processes in mitochrondia (Rubin and 
Leiber, 1968). 
Jhangiani et ale (1986) studied energy expenditure using 
indirect calorimetry in chronic alcoholics with and 
without clinical or biochemical evidence of liver disease. 
They found a raised resting energy expenditure in both 
groups, compared to controls, and a higher oxygen 
consumption in those with liver disease. 
2.6.2 EFFECT OF ALCOHOL ABUSE ON PROTEIN/ENERGY STATUS 
"Primary malnutrition" (due to decreased intake in the 
alcohol abuser) causes, and interacts with "secondary 
malnutrition" (by impairing food digestion and absorption) 
and these effects provoke "tertiary malnutrition" by 
altering nutrient activation and potentiating more direct 
"toxic" actions of ethanol (Leiber, 1983). 
Morgan (1981), showed that middle class alcohol abusers, 
2/63 
consuming a mean of 200 gram ethanol per day and 1 gram 
protein per kilogram of body weight per day, derived more 
calories from carbohydrate including ethanol, than 
controls consuming a normal diet, so that the percentage 
of energy obtained from protein and fat are lower than 
normal. When the energy contribution derived from alcohol 
is removed, the fat and protein contributions are similar 
to those of the controls. 
Hennessy (1978) quotes a study in the United States in 
which alcohol consumption constituted 10% or more of 
average total calories for 22% of the drinking subjects 
An additional 23% consumed 5-10% of calories from 
alcohol. Other studies have documented an average daily 
intake of 12-16% of calories from alcohol. 
Fisher and Gordon (1985), studying the relationship 
between cigarette smoking, alcohol use and diet, in 
middle-class white adults, found that total energy intake 
from food was about the same whether or not a person 
smoked or drank; alcohol was simply added to food intake. 
However, persons who drank received slightly less of their 
food energy from carbohydrate than persons who did not 
drink. Persons who smoked, received slightly more of their 
food energy from fat than did non-smokers. 
Patek et al .. (1975) performed an epidemiological study of 
304 alcoholic patients, the majority of whom were from the 
lower middle socio-economic class. Alcohol contributed 51-
58% percent of total daily calorie intake. The group with 
proven normal histology of the liver had 13% higher intake 
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of protein than the group with proven cirrhosis of the 
liver, as well as 13% higher intake of energy from other 
food sources. Protein constituted roughly 6% of total 
calories, the absolute amount of protein ingested being 
less in the cirrhotic than the non cirrhotic patients, 
although the differences were not striking. 
Neville et al .. (1968) undertook a dietary study in 
alcoholics free from major complicating pathology. The 
mean daily energy intake was 2,710 calories in the male 
patients and 2,578 calories in female patients with 
alcohol providing 36% and 22% of total calories 
respectively. The mean daily protein intakes were 68 grams 
in the male and 72 grams in the female patients, 
accounting for 10% and 11% of total calories 
respectively. 
These authors concluded that their results did not support 
the view that the nutritional status of alcoholics is 
markedly inferior to that of non-alcoholics, particularly 
those with similar economic and health histories. 
During the metabolic breakdown of ethanol, the abnormal 
redox state produced by the generation of NADH has been 
observed to contribute to inhibition of protein synthesis 
in vitro (Rothschild et al., 1971). In vivo, the acute 
effects of ethanol on protein synthesis have been less 
consistent than those described in vitro (Baraona et al., 
1980). Not all proteins are necessarily affected in the 
same manner. The synthesis of the constituent protein of 
fibrous tissue, collagen, may be increased. 
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Hepatic collagen deposition during the development of 
alcoholic liver injury may be associated with diminished 
collagenase activity (Lieber, 1984) or by increased 
activity of hepatic peptidylproline hydroxylase 
accompanying the increase in tissue lactate which occurs 
with ethanol degradation. 
The enlargement of the liver associated with chronic 
ethanol consumption is due to accumulation of lipids and 
protein (Lieber et al., 1966; Baraona et al., 1975). The 
increase in hepatic protein content may be secondary to 
acetaldehyde-induced impairment of microtubular mediated 
protein secretion. 
Plasma amino acid abnormalities are frequently reported in 
alcoholics. The most common abnormalities are those of 
depressed branch chain amino acids (B.C.A.A.) and 
increased aromatic amino acids. The depression in B.C.A.A. 
is due to multiple factors including portosystemic 
shunting, hyperinsulinaemia, hyperglucagonaemia (all 
secondary to advanced liver disease) as well as dietary 
deficiency (Shaw and Lieber, 1978). 
Increased levels of alpha amino N-butyric acid, a non 
essential amino acid derived primarily from the 
catabolism of methionine, threonine and serine probably 
reflect altered glutathione metabolism and lipid 
peroxidation and may be a biochemical marker of heavy 
drinking (Shaw and Lieber, 1983). 
The increased aromatic amino acids such as tyrosine and 
tryptophan as well as their break down products may be 
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due to impaired hepatic metabolism. They appear to play a 
role in the pathogenesis of hepatic encephalopathy 
associated with liver failure. The high levels of aromatic 
amino acids may be potentiated by depressed B.C.A.A. These 
are normally competitive with each other for C.N.S. 
transport. 
Diehl et al .. (1986) found that differences in plasma 
aminograms between alcohol abusers with and without liver 
disease were mainly due to the presence of liver disease, 
whereas the differences between alcohol abusers and 
controls might be related to inadequate dietary protein 
ihtake and pyridoxine deficiency in the alcohol abusers. 
2.6.3 EFFECT OF ALCOHOL ABUSE ON LIPID METABOLISM 
The raised concentration of alpha glycerophosphate 
following the generation of NADPH during the metabolism 
of ethanol favours accumulation of hepatic triglycerides 
by trapping fatty acids (Johnson, 1974). 
On the other hand, the altered redox state ensures that 
fatty acids which normally serve as the main energy source 
of the liver are supplanted by ethanol. This results in 
the deposition, in the liver, of dietary fat when 
available or fatty acids derived by endogenous synthesis 
in the absence of dietary fat (Lieber et al.,1966). 
Depending on the presence of food sources or fasting, 
hepatic fatty acid accumulation in the liver can be 
derived from dietary lipids which reach the blood stream 
as chylomicra, adipose tissue lipids which are transported 
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to the liver as free fatty acids, and lipids synthesized 
in the liver itself. 
Depending on the prevailing conditions, the accumulation 
occurs because of decreased lipid oxidation in the liver, 
enhanced hepatic lipogenesis, decreased hepatic release of 
lipoproteins, the increased mobilisation of peripheral fat 
or enhanced hepatic uptake of circulating lipidS. 
Venkatesan et al .. (1986) found lower fatty acid synthesis 
rates in alcoholic fatty liver than in controls, and 
similar rates in controls and diabetics with fatty liver. 
The addition of ethanol to the liver biopsy specimens of 
the alcoholics did not alter fatty acid synthesis rates 
in vitro, and they concluded that enhanced lipogenesis is 
not the major cause of fatty liver in patients with 
alcoholic fatty liver. 
The generation of acetaldehyde within the liver may 
contribute to a depression in liver glutathione, which 
may also result in enhanced lipid peroxidation. An 
increase in the activities of the enzymes involved in the 
synthesis of triglycerides is enhanced by acute doses of 
ethanol (Lieber, 1984), as well as an increased rate of 
synthesis of cholesterol. Subsequent to this, there may be 
release of large amounts of triglyceride-rich V.L.D.L. 
particles into the blood stream, forming a marker of 
recent alcohol use. 
Moderate alcohol intake increases serum HDLcholesterol, 
largely due to an increase in HDL3 rather than HDL2 mass 
(Haskell et al., 1984). Higher levels of alcohol intake 
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have a different effect on HDL particles (Devgun et al., 
1981). Moderate alcohol intake also increases apo lipo 
proteins A-I and A-II (Camargo et al., 1985). 
Hurt et al .. (1986) studied total plasma lipids, HDL 
cholesterol, and Apo-Al and All prospectively in alcohol· 
abusers and nonabusers. The HDL cholesterol was not 
significantly elevated in the alcoholic group. Male 
alcohol abusers had higher total cholesterol and 
triglycerides and lower levels of A-I, whereas female 
abusers had higher levels of cholesterol and A-II, when 
compared to controls. 
Alling et al .. (1979) studied the essential fatty acid 
pattern of plasma lipidS in chronic alcoholics at the 
end of drinking periods as well as during normalisation 
and ethanol loading. The alcoholics had a pronounced 
reduction of the proportion of linoleic acid in serum 
lecithins when compared to a control material. Partly, 
this was thought to be due to a diminished dietary 
ingestion of linoleic acid. 
However, they also pointed out that the fatty acid 
patterns of serum lecithin in alcoholics were not 
normalised when they were simultaneously fed alcohol and 
large amounts of linoleate. A rapid increase in serum 
lecithin linoleate in cases subjected to alcohol loading 
made it unlikely that malabsorption of essential fatty 
acids occurred in these alcoholics. Diminished amounts of 
essential fatty acids may result in alterations in skin 
and hair and, potentially, many alterations in the 
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prostaglandin dependent pathways. 
Fulop et ale (1986), studying acute intoxication in 
chronic abusers, found only mild elevations of lactate, 
and that raised levels of hydroxybutyrate were rare, so 
that "alcoholic ketosis" was generally uncommon, as was 
lactic acidosis. 
2.6.4 EFFECT OF ALCOHOL ABUSE ON CARBOHYDRATE METABOLISM 
In the fasting state, following depletion of hepatic 
glycogen stores, the altered redox state occurring as a 
result of ethanol metabolism promotes inhibition of 
gluconeogenesis. Subsequently, hypoglycaemia may ensue 
(Marks 1978). 
There are complex secondary effects on carbohydrate 
metabolism arising from cirrhosis of the liver, and 
chronic pancreatitis. 
2.6.5 EFFECT OF ALCOHOL ABUSE ON BODY WATER 
Alcohol consumption increases urinary flow, associated 
with a fall in urine osmolarity and subsequent water 
diuresis. This effect is due to alcohol causing a reset 
in the response of the hypothalamus to changes in plasma 
osmolarity (Rubini et al., 1955). Urinary concentration 
rises when blood alcohol levels fall, but no net 
disturbance of body water metabolism can be demonstrated 
after acute ingestion of alcohol. 
During alcohol withdrawal there is a prompt antidiuresis 
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(Eisenhofer and Johnson, 1982). Severe chronic alcohol 
abuse can lead to water intoxication. Patients not eating 
protein or doing so at a reduced level will reduce urea 
generation. If large quantities of beer with a low total 
solute intake are consumed, then the capacity of the 
kidney to simultaneously maintain water balance and solute 
balance will be exceeded. 
These patients retain water and develop hyponatraemia, low 
blood urea nitrogen, hypouricaemia and hypokalaemia 
(Demanet,1977). 
The presence of liver disease may further complicate water 
metabolism. 
2.6.6 EFFECT OF ALCOHOL ABUSE ON WATER-SOLUBLE VITAMINS 
A: Thiamin 
A deficient thiamin status has been found in many 
alcoholics independent with the method of estimation used 
(Leevy et al.,1965). Using a microbiologically determined 
blood thiamin level, they showed that 30% of 172 
malnourished alcoholics had a level of 20% less than the 
lower limit of the range found in healthy volunteers. 
Neville et al., (1968) studying 34 alcoholics admitted to a 
hospital voluntarily for treatment of their alcoholism 
showed a load deficient excretion of thiamin in their 
urine in 27%. 
Following a glucose load blood pyruvate levels were 
elevated in 55% of 33 hospitalised alcoholics and 31% of 
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the same alcoholics had an abnormal erythrocyte 
transketolase (E.T.K.) activation (Baines, 1978). 
This impaired thiamin status in alcoholics seems to be 
due, in part, to poor intake. Over 70% of 73 alcoholics 
were found to have a deficient intake of thiamin by a 7-
day dietary recall (McLaren et al., 1981). They showed that 
9 of 13 alcoholics with a definite history of poor dietary 
intake had low blood levels of thiamin. 
Woodhil and Nobile (1976) observed an influence of the 
amount of alcohol ingested on the thiamin status of 
subjects with a thiamin intake of less than 1.5umol/l,000 
kcal. 
An additional mechanism of poor thiamin status is at least 
partly due to impaired intestinal absorption. Reduced 
absorption of thiamin from food (Baker et al., 1975) has 
been found, as well as reduced absorption of synthetic 
amounts of thiamin administered (Thomson et al., 1970) . 
In animal experiments ethanol disturbs both in vivo and in 
vitro the active transport of thiamin across the 
intestinal wall (Hoyumpa et al., 1975). 
The presence of alcoholic liver disease seems to depress 
circulating thiamin levels even lower than in alcohol 
abusers with normal liver function (Leevy et al., 1965). 
This does not seem to be due to a depression of 
phosphorylation of thiamin. Intravenous or parenteral 
thiamin administration corrected E.T.K. levels without 
added thiamin pyrophosphate, as well as the activation 
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coefficient for E.T.K. in patients with fulminant liver 
failure in alcoholic and non-alcoholic patients with 
chronic liver disease (Labadarios et al., 1977; Rossouw 
et al., 1978). It appears that in alcoholics with liver 
disease, there is a reduced ability of the liver to 
synthesise transketolase apo-enzyme, apparently a direct 
effect of alcohol. 
Alcoholics with a risk of thiamin deficiency show 
neurological, cardiac and hepatic disorders. The 
frequency of Wernicke's syndrome lies between 3-12% of 
all hospitalised alcoholics (Wood and Breen, 1979). Ten 
percent of alcoholics admitted to hospital because of 
cardiac disorders suffer from cardiovascular beri beri 
(Talbott, 1975). Wood et al. (1986) found that thiamin 
status was deficient (66%), borderline (16%), and normal 
(19%) in 32 patients admitted to hospital with Wernicke's 
encephalopathy. The overall setting for the development of 
the syndrome appeared to be chronic alcohol abuse, 
accompanied by cerebral "atrophy" and liver disease, but 
often without gross evidence of malnutrition. 
B: Ribo:flavin 
Signs of riboflavin deficiency are seldom seen in 
developed countries, except in alcoholics (Bonjour, 1980). 
The percentage of patients with deficient riboflavin 
status, irrespective of the criteria used to assess 
deficiency, is usually higher in alcoholics than in other 
hospital inpatients or in that found in population surveys 
(Bonjour, 1980). 
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24 hour urinary riboflavin excretion levels were found to 
be lower in 26 male alcoholics and one in 8 female 
alcoholics when compared with controls, but the 
difference was not significant (Neville et al., 1968) and 
there were wide individual variations in riboflavin 
excretion in both groups. 
Significantly lower mean circulating blood riboflavin 
levels were found in 34 malnourished alcoholics with 
peripheral neuropathy only, and in six with additional 
mental changes, as compared to normal healthy volunteers 
(Dastur et al., 1976). 
When measuring the level of erythrocyte glutathione 
reductase (E.G.R.) an F.A.D.- dependent enzyme in a group 
of 22 severe alcoholics, 11 had an activation coefficient 
which was abnormally low (Rosenthal et al., 1973) and was 
also found to be abnormal in 8 of 35 patients admitted to 
hospital for the treatment of problems associated with 
alcohol abuse (Baines, 1978). 
Deficient riboflavin status in alcohol abusers might be 
caused by a reduced riboflavin intake. In a comparison of 
51 elderly men, 25 with a history of regular alcohol 
consumption had a significantly lower riboflavin intake 
than 26 abstainers (Barboriak, 1978). It appears that 
this is the major reason for riboflavin deficiency seen 
in alcoholics, since no relationship has been demonstrated 
between alcohol intake per se, and riboflavin status 
(Lemoine et al., 1972). There does not appear to be an 
effect of ethanol on the absorption of the vitamin (Baker 
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et al., 1975). 
Clinical symptoms attributable to a deficiency of 
riboflavin are reported only rarely. It is possible that 
riboflavin deficiency may play a role in causing fatty 
acid accumulation in the liver due to alcohol ingestion 
(Stanko et al .. , 1978). 
c: Niacin 
There are conflicting reports about niacin status in 
alcoholics, with some studies showing low circulating 
levels of niacin, using a microbiological method, 
(Fennelly et al., 1964) and some studies showing no 
difference between mean circulating niacin levels or 
urinary excretion of N-methyl nicotinamide between 
alcoholics and controls (Kershaw 1967; Neville et al., 
1968). 
The presence or absence of liver disease may be associated 
with impaired niacin status, (Leevy et al., 1965) but this 
does not appear to be different between patients with non-
alcoholic liver disease and alcoholic liver disease. 
When the intake of tryptophan which can be partially 
converted to niacin is also considered, there do not seem 
to be great differences between the niacin intake of 
drinking subjects and abstainers (Barboriak et al., 1978; 
Neville et al., 1968). 
Pellagra in Western societies is nowadays mostly 
associated with alcoholism (Dogliotti et ale 1977). 
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D: Pantothenic acid 
Using microbiological assays, reduced urinary excretion 
and mean circulating levels have been shown in alcoholics 
in comparison with non-drinking subjects (Tao and FOX, 
1976; Fennelly et al., 1964). It appears that this is 
likely to be due to reduced intake. Liver disease could 
influence the pantothenic acid status in alcoholics since 
increasing severity of liver disease is associated with a 
higher percentage of lower cirCulating levels and a 
reduction in hepatic concentration of pantothenic acid 
(Baker et al., 1964; Leevy et al., 1965). No effect of 
alcoholism on pantothenic acid uptake has been seen 
(Baker et al., 1975). 
E: Biotin 
Fennelly et al .. (1964) reported a reduced mean circulating 
level of biotin in 19 alcoholics with neuropathy and even 
lower levels in 7 alcoholics without neuropathy, in 
comparison to 11 controls. Of 172 patients with a history 
of chronic alcoholism who were examined, 21 were found to 
have a low circulating biotin level, whereas only 1 of 120 
randomly selected hospital patients had such a low level 
(Bonjour 1980). 
F: Pyridoxine 
No specific investigations into the effect of the level 
of dietary vitamin B6 intake on its status in alcoholics 
appear to have been carried out. However, some degree of 
malabsorption cannot be excluded as it seems that there is 
an inability to liberate bound vitamin B6 from food in the 
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gastrointestinal tract in the presence of heavy alcohol 
abuse (Baker et al., 1975). 
Independent of the assay method used, lower than normal 
mean circulating levels of pyridoxine have been noted in 
alcoholics with approximately 50% of the alcoholics 
investigated having deficient levels (Lumeng and Li, 1974; 
Davis and Smith, 1974). 
However, it appears that the main reason for the low 
circulating levels seen in alcoholics is an abnormal 
handling of the vitamin. A continuous decrease in plasma 
pyridoxal-5-phosphate levels and a lower than normal peak 
plasma pyridoxal-5-phosphate level after intravenous 
pyridoxine has been given, has been observed in chronic 
alcoholics during alcohol consumption (Hines and Cowan, 
1970). 
These alcoholics were patients without hepatic disorders, 
and it has been concluded that there is an impaired 
phosphorylation of vitamin B6 vitamers or an increased 
degradation of pyridoxal- 5 -phosphate. However, even 
after cessation of alcohol consumption, a similar pattern 
was seen in alcoholics with chronic liver disease 
(Labadarios et al., 1977). Thus it also seems possible that 
the abnormal handling is due to hepatic injury. 
The phosphorylation of vitamin B6 vitamers is dependent on 
pyridoxine kinase. Acetaldehyde, the first break-down 
product of ethanol appears to displace pyridoxal- 5 -
phosphate from protein binding and therefore enhances its 
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enzymatic degradation (Lumeng, 1978). 
Despite the high incidence of low circulating levels of 
vitamin B6 in alcoholics, no overt clinical manifestations 
of this deficiency are known. Only ring sideroblasts might 
be a clinical expression of vitamin B6 deficiency, as 
alcoholics with this marrow change are often found to have 
low circulating pyridoxal-5-phosphate levels (Chillar et 
al.,1976). However, low circulating pyridoxal-5-
phosphate levels do not always provoke sideroblastosis 
(Pierce et al., 1976). 
Nevertheless, only treatment with 75umol of pyridoxal-5-
phosphate daily resulted in an ablation of the ring 
sideroblasts from the marrow, as well as having a 
beneficial effect on a number of neurological and other 
haematological disorders (Hines and Cowan, 1970). 
G: Vitamin Bl2 
Only a few studies on vitamin B12 in alcoholics have been 
reported mainly concerning the circulating levels. Mean 
serum vitamin B12 levels tend to be higher in alcoholics 
than in controls. These elevated levels could be caused by 
a release of vitamin B12 from necrotic liver cells (Kimber 
et al., 1965). 
In alcoholics with liver disease, significantly higher 
circulating and lower hepatic vitamin B12 levels were 
found than in alcoholics with normal liver function (Baker 
et al., 1964; Carney 1970). 
High circulating vitamin B12 levels have also been noted 
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in patients with non alcoholic liver disease (Morgan et 
al., 1976). No clinical sequelae have yet been reported 
for these high levels of vitamin BIZ. 
H: Folate 
A correlation has been found between food intake and 
circulating folate levels in alcoholics with an 
inadequate diet. Lower mean serum folate levels were found 
compared to alcoholics on an adequate diet (Wu et al., 
1975). 
The type of beverage consumed may influence the serum 
folate level. In alcoholics drinking only beer, the mean 
circulating folate level was measured as higher than the 
mean in alcoholics drinking wine or spirits. (Wu et al., 
1975). In addition, alcoholics with normoblastic bone 
marrow morphology were mainly beer drinkers and those with 
megaloblastic morphology were essentially wine and whisky 
drinkers (Jarrold et al., 1967). 
Folate deficiency as assessed by serum folate levels is 
very common, with 40% of hospitalised patients found to 
have low levels (Leevy et al., 1965). In alcohol abusers, 
low serum folate levels have been found in ZO-50% of the 
investigated populations. This wide range is indicative of 
the varied nutritional status and of the socio- economic 
backgrounds of the investigated alcoholics. 
The mean levels in alcoholics tend to be lower than in the 
control population. (Davis and Smith, 1974). The amount of 
alcohol ingested may influence the circulating folate 
level in alcoholics. Herbert et al .. (1963) found a 
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significant correlation between the amount of alcohol 
imbibed and the number of patients with a folate level 
below 6.8runol/l. 
Circulating serum folate levels may depend on the extent 
of liver damage, since a serum folate level below 
7.2runol/l was found in 47% of those with cirrhosis, in 36% 
of those with fatty liver and in 31% in those with a 
normal liver (Leevy et al., 1965). 
Better folate levels tend to reflect the patient's general 
folate status (Wu et ale 1975). Halsted et al., (1973) found 
that folic acid absorption as pteroylmonoglutamic acid 
(P.G.A.) was reduced in alcoholics with folate deficiency 
and recent prolonged alcohol ingestion. The absorption 
returned to normal, on cessation of drinking, with a 
normal diet. However a normal diet al.one did not correct 
P.G.A. absorption if drinking was continued, and oral 
fOlic acid supplements were then necessary. 
Baker et ale (1975) found no difference in the absorption 
of synthetic P.G.A. between alcoholics with liver disease 
who abstained from drinking for at least five days and 
healthy controls. However, the alcoholics had an impaired 
ability to convert the P.G.A. from food to plasma folate 
as seen by comparing the peak increment in plasma folate 
after ingestion of yeast. 
A number of studies indicate that ethanol increases the 
drop in serum folate levels in subjects who are on a 
folate deficient diet (Eichner and Hillman, 1971). It is 
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possible that ethanol achieves this effect by blocking 
mobilisation and transport of CH3-THF from tissues stores 
to plasma in the acutely alcoholic individual (Lane et 
al., 1976). 
Reduced folate status provokes in turn a malabsorption of 
thiamin (Morgan et al., 1976), vitamin B12 (Lindenbaum and 
Pezzimenti, 1973), xylose (Lindenbaum and Pezzimenti, 
1973), water and sodium (Mekhjian and May, 1977), and also 
folic acid itself (Halsted et al., 1973). 
Not all alcoholics with a folate-dependent megaloblastic 
anaemia have low serum levels, and this has been 
interpreted as a direct toxic effect of alcohol on the 
bone marrow (Wu et al., 1975). These normal levels were 
probably due to recent food intake before serum folate 
levels were measured. In megaloblastic anaemia, the 
peripheral blood is macrocytic, but only a small number of 
alcoholics with elevated mean cell volumes (M.C.V.) have 
megaloblastic marrow changes. Elevated M.C.V. <105 fl. are 
indicative of a patient with a drinking problem. He is 
usually without anaemia, folate or vitamin B12 deficiency 
and has round macrocytes (Khaund, 1978). 
Among the patients with an M.C.V. >105 fl. the proportion 
with concurrent folate or vitamin B12 deficiency, oval 
macrocytes and megaloblastosis increase (Wu, 1975). This 
group includes not only alcoholics but also other patients 
with disturbed erythropoiesis. 
It is unclear whether folate deficiency is a prerequisite 
for the development of sideroblastic marrow changes. These 
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are only seen in chronically ill malnourished alcoholics 
with pyridoxine deficiency but most of them also have 
megaloblastosis due to folate deficiency (Hines, 1969). 
However folic acid treatment alone had no effect on the 
sideroblastosis even though the megaloblastosis became 
less severe. 
Alcoholics with bone marrow megaloblastosis caused by 
folate deficiency may have histological lesions of the 
duodeno-jejunal.mucosa which correlate well with the 
severity of the megaloblastosis (Hermos et al., 1972). 
The correlation between folate status and neurological 
disorders is disputed, with some reviews suggesting no 
relationship (Carney, 1970) and more recent reviews 
suggesting a possible link (Truswell, 1984). 
I: Ascorbic acid 
Vitamin C status is estimated by measuring ascorbic acid 
levels in serum, plasma, leucocytes, platelets and urine 
(Sauberlich H.E., 1975). Using all these methods, 
significantly lower levels have been found in alcoholics 
than in controls. O'Keane et al. (1972) studied 50 chronic 
alcoholics with ascorbic acid levels of 103.3±62.5 
~mol/l08 leucocytes. A group of 50 controls showed mean 
levels of 155.6±43.2 (p< 0.005). 
Rossouw (1978) found plasma ascorbic acid levels in 
alcoholics of 34.1±2.3 ~mol/l compared to controls with 
51.7 ±2.8 (p< 0.0005). 
Wallerstein and Wallerstein (1976) showed significantly 
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lower platelet ascorbic acid levels in 4 out of 5 
alcoholic patients presenting with scurvy. 
Lester et ale (1960), showed a significantly (p< 0.01) 
lower excretion in chronic alcoholics, of ascorbic acid 
four hours after a 500mg test dose had been administered. 
The percentage of patients with low circulating levels is 
larger in alcoholics with controls (Bonjour, 1979). 
This reduced ascorbic acid status in alcoholics is partly 
due to an insufficient dietary intake of vitamin c. 
O'Keane et ale (1972) demonstrated that a lower leucocyte 
ascorbic acid level was associated with insufficient 
intake in half of the alcoholics in a group of 50. Similar 
correlations between dietary vitamin C intake and ascorbic 
acid levels have been noted in hospitalised patients, 
many of whom were alcoholics, by Leevy et ale (1970) and 
Russellet ale (1968). However, O'Keane (1972) noted that 
not all alcoholic patients with low levels have 
necessarily a low vitamin C intake. 
The amount of alcohol ingested may also influence the 
vitamin C status, since a significantly (p< 0.005) higher 
proportion of patients drinking more than 70gm of pure 
ethanol daily were found to have a plasma ascorbic acid 
level below llumol/l than in teetotalers (Lemoine et al., 
1972). 
There do not appear to be studies of the effect of ethanol 
on the absorption, metabolism or pharmacokinetics of 
ascorbic acid. It is possible that associated liver damage 
contributes to the impaired ascorbic acid status (Beattie 
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and Sherlock 1976; Morgan et ale 1976). However, it is 
unclear whether, in the absence of clinically recognisable 
symptoms of scurvy, low levels of circulating ascorbic 
acid are deleterious to man (Anderson, 1977). 
Although ascorbic acid facilitates the conversion of folic 
acid to 5-methyltetrahydrofolic acid, there is no 
evidence for a connection between vitamin C status and 
anaemia (Beattie and Sherlock, 1976; O'Keane et al., 1972), 
unless scurvy or other nutritional deficiency was present. 
Low liver ascorbic acid levels which correlate with the 
leucocyte levels seem to reduce drug metabolism in man and 
animals (Beattie and Sherlock, 1976). 
A good correlation between plasma and platelet ascorbic 
acid levels was noted to be present in a number of 
nutritionally deprived groups, including alcoholics, 
whilst in a steady state situation (Strauss et ale 1981). 
Strauss et ale (1980) noted that platelet ascorbic acid 
levels were significantly lower in those who abuse 
alcohol. Aicorbic acid may influence the metabolism of 
ethanol in patients with hepatic damage. The alcohol 
dehydrogenase activity is reduced if there is a coexistent 
reduction in ascorbic acid levels (Krasner et al., 1977). 
2.6.7 EFFECT OF ALCOHOL ABUSE ON FAT-SOLUBLE VITAMINS 
A: Vitamin A 
Reduced circulating levels of retinol, R.B.P. and often 
also of zinc have been reported in alcoholics. (McClain 
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et al., 1979; Brissot et al., 1978). However, these 
investigations have been carried out in alcoholics with 
concurrent liver disease and similar findings are also 
found in patients with non-alcoholic liver disease 
(Solomons and Russell, 1980). 
Reduced dietary intake of vitamin A by alcoholics (Leevy 
et al., 1965; McClain et al., 1979) and impairment of 
intestinal absorption by ethanol can also contribute to 
the low circulating levels seen in alcoholics (Althausen 
et al., 1960). 
Russell (1979) maintained blood ethanol concentrations 
between 21.7 and 32.5 romol/l for eight hours in 10 
alcoholics who had not been drinking ethanol for two weeks 
and failed to cause a significant change in serum levels 
of retinol, retinyl esters and R.B.P. Thus, a direct 
effect of ethanol on the vitamin A status of humans is not 
yet established but low hepatic vitamin A stores have been 
seen in the majority of alcoholics (Leo et al., 1980). 
Abnormal dark adaptation is present in approximately 50% 
of alcoholics with cirrhosis (McClain et al., 1979) and in 
about 15% of detoxified alcoholic patients who are without 
liver disease (Russell, 1980). 
However, abnormal dark adaptation is due to low 
circulating vitamin A levels independently of whether 
these low levels are caused by a reduced dietary intake, 
malabsorption, decreased hepatic storage capacity, 
impaired release from the liver, defect in transport or 
increased catabolism of vitamin A. It is also found in 
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patients with non alcoholic diseases of the liver and 
intestine (Toskes et al., 1979). 
A circulating retinol level greater than 1.4umol/l has 
been found to predict normal vitamin A dependent retinal 
function in almost all stable chronically ill patients. 
(Carney and Russell, 1980) Some alcoholics fail to respond 
to vitamin A supplementation but respond to 
supplementation with zinc (McClain 1979; Russell et al., 
1978). 
It appears that zinc is necessary for normal activity of 
alcohol dehydrogenase, normal circulating levels of 
vitamin A and retinol binding protein. An abnormal dark 
adaptation will only disappear in such patients after 
normalisation of the low circulating zinc levels which are 
common in chronic alcoholics (Russell 1980). 
In a few patients with fat malabsorption, dark adaptation 
will respond only to parenteral vitamin A administration 
(Dutta et al., 1979). In some malnourished and cirrhotic 
patients, limited response to dark adaptation might be 
caused by a lack of R.B.P. alone (Dutta et ale 1979). 
Other visual problems reported in alcoholics include 
abnormal visually evoked cortical potentials and 
abnormalities in electroretinograms. (Van Lith et al., 
1979) This may be due to a direct toxic effect of ethanol 
on the visual system. Nevertheless, Sandberg (1977) 
reported on two vitamin A deficient patients with chronic 
alcoholism in whom serum vitamin A levels correlated with 
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the electroretinogram. During the course of 
vitamin A therapy, the electro-retinograms returned to 
normal. 
Alcoholics with and without severe liver disease often 
experience testicular atrophy with sterility and impotence 
(Van Thiel et al., 1974). Although alcohol seems to play an 
important part in the pathogenesis of this gonadal 
failure, low levels of circulating vitamin A might be a 
factor, since vitamin A is essential for spermatogenesis 
(Van Thiel, 1974). 
Vitamin A may also playa role in taste acuity. Garrett 
and Russell (1980) found an improvement in vitamin A 
deficient but zinc sUfficient patients with alcoholic 
cirrhosis after treatment with oral vitamin A, having 
previously established raised mean initial thresholds for 
all test substances by 4-5 fold in these patients as 
compared to age and sex matched healthy control subjects. 
Amongst zinc and vitamin A deficient patients improvement 
was found only for bitter and salty taste whereas the 
olfactory sensations did not respond on treatment and this 
may represent an aspect of zinc sensitivity alone. 
B: Vitamin D 
Using competitive protein binding techniques, total 
circulating 25(OH) D levels expressed as 25(OH)D3 are 
significantly lower in alcoholics with chronic liver 
disease as well as patients with non alcoholic liver 
disease compared with controls (Valentzas et al., 1977; 
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Hepner et al., 1976; Long et al., 1978). Since the 
circulating levels vary during the year in healthy 
persons, being lowest at the end of winter and highest at 
the end of summer, the time of sampling may influence the 
appearance of significant differences between alcoholics 
and controls (Lund et al., 1977). 
Reduced dietary intake of vitamin D and lack of sunshine 
have been mentioned as contributory factors for the low 
circulating 25(OH) D levels in alcoholics (Lund et al., 
1977; Valentzas et al., 1977). 
These authors also noted seasonal variations of plasma 
25(OH) D levels in alcoholics. However, Posner et al. 
(1978) found no significant difference in daily exposure 
to sunlight or dietary intake of vitamin D between 14 
patients with low versus normal serum levels of 25(OH) D 
in 32 patients with alcoholic cirrhosis. Jung (1978) could 
not correlate the dietary vitamin D intake with 
circulating 25(OH) D levels. 
In alcoholics with liver disease, there does not appear to 
be any abnormalities of the intestinal absorption of 
cholecalciferol (Barragry 1979). However, Posner (1978) 
found evidence of fat malabsorption with elevated faecal 
fat values in 13 alcoholics with low levels of plasma 
25(OH) D. 
Dutta (1979) found a high percentage of low circulating 
levels of 25(OH) D amongst patients with alcoholic 
pancreatitis, probably being secondary to malabsorption. 
2/88 
It does not seem that defective hepatic hydroxylation is 
responsible for the low circulating 25(OH) D levels seen 
in alcoholics and no reports on possible changes in the 
further metabolism of vitamin D in alcoholics, especially 
in the kidney, have been reported. 
Bone disease has long been known to occur in patients with 
chronic liver disease and an increased incidence of 
fractures has been demonstrated in alc0holics (Nilsson, 
1970). Spencer et al. (1986) found 47 % of a group of male 
alcohol abusers had radiographic evidence of extensive 
bone loss. In chronic alcoholics, reduced bone mineral 
content, significantly deficient bone mineralisation, 
especially in women, reduced bone density and increases in 
osteoid tissue have been reported (Posner et al., 1978). 
However, no correlation between the observed bone changes 
and circulating 25(OH) D levels were found in alcoholics 
(Dutta et al., 1979). Treatment with vitamin D did not 
heal the bone changes (Posner et al., 1978). Bjorneboe et 
al (1986) found 58% of chronic alcohol abusers had a low 
25(OH)D level and serum calcium compared to controls, 
despite similar intakes of the vitamin. A similar 
difference in retinol and RBP levels was not seen. 
C: Vitamin E 
Reduced mean circulating levels of alpha-tocopherol are a 
usual finding in alcoholics, especially those with 
cirrhosis (Cater et al., 1970; Gassull et al., 1976; Goebel 
et al., 1977). Tocopherol is transported in the beta lipo-
protein fraction of the blood. Cater (1970) found a direct 
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correlation between tocopherol and beta lipo-protein 
concentration in the blood, and suggested that the low 
tocopherol levels seen in patients with liver disease may 
result from impairment of hepatic beta lipo-protein 
synthesis. 
Gassull et aI., (1976) found normal intestinal absorption 
of vitamin E in alcoholics with and without liver disease, 
but noted malabsorption in patients with chronic 
pancreatic insufficiency and adult coeliac disease, and 
this appears to be the major reason why alcoholics with 
chronic alcoholic pancreatitis have low circulating 
levels of tocopherol (Dutta, 1979). 
Reduced vitamin E intake may contribute to the low 
circulating tocopherol levels seen in alcoholics, but no 
difference in circulating tocopherol levels was seen 
between hospital patients, many of whom were alcoholics 
with an adequate or inadequate dietary intake of vitamin 
E-containing foods (Cater et aI., 1970). 
In many alcoholic patients with low circulating vitamin E 
levels, an abnormal hydrogen peroxide-induced haemolysis 
has been noted (Goebel et aI., 1977; Losowsky and Leonard, 
1967). Subsequent changes in erythrocyte membrane 
stability may be a contributory factor to the transient 
haemolytic anaemia seen in alcoholics with Zieve's 
syndrome (Goebel et aI., 1977), which is characterised by 
liver disease. 
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D: Vitamin K 
Using the prothrombin time for the clinical detection of 
vitamin K deficiency, a number of studies have assessed 
alcohol abusers, but the contribution of vitamin K 
deficiency to the prolonged prothrombin times noted has 
not been assessed. In a study of 15 patients with exocrine 
pancreatic insufficiency secondary to chronic alcoholic 
pancreatitis, a significantly prolonged prothrombin time 
which responded promptly to parenteral vitamin K 
administration was found in only one patient (Dutta et al., 
1979). 
2.6.8 EFFECT OF ALCOHOL ABUSE 
ON ELECTROLYTES AND MICRO-NUTRIENTS 
A: Sodium, Potassium and Chloride 
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The effect of alcohol consumption and chronic alcohol 
abuse on sodium and potassium balance is far more variable 
and less predictable than their effects on the metabolism 
of other electrolytes and micronutrients. 
Acute alcohol ingestion causes a decreases in urinary 
excretion of potassium, sodium and chloride (Kalbfleisch 
et al., 1963) but the clinical effect of these changes is 
negligible. Sodium balance is usually the result of 
secondary phenomena such as vomiting and diarrhoea, and 
not of alcohol per se. 
Potassium depletion may develop in the alcoholic patient 
as a result of inadequate intake, diarrhoea or vomiting, 
or from a combination of these processes. Potassium 
depletion may produce hypokalaemia, but serum potassium 
concentration does not correlate well with potassium 
balance. The presence of liver disease may profoundly 
disturb sodium and potassium balance. 
Fulop et al. (1986) noted hyperchloridaemia in a number of 
acutely intoxicated chronic abusers. 
2/92 
B: Calcium. 
Acute ingestion of ethanol has no effect either on total 
or ionised calcium levels in serum of healthy volunteers 
(Devgun et al., 1981). 
Total body calcium stores may be depleted in alcoholics 
due to malabsorption, vitamin D deficiency or 
steatorrhoea. Moore (1971) studied 42 hospitalised 
alcoholics with advanced hepatic cirrhosis and found serum 
calcium levels to be normal in two thirds of the patients. 
Ionised calcium, in the cirrhotic group as a whole, was 
reduced by only about 5%. Total serum calcium was further 
reduced because of reductions in serum albumin 
concentrations. 
Hypocalcaemia may be manifest because of profound 
hypomagnesaemia, and may also occur in acute pancreatitis 
secondary to alcohol abus. (Decaux et al., 1980). 
C: Magnes i um. 
Magnesium depletion in alcoholics is both common and 
significant. Four months on a magnesium depleted diet is 
required before clinical signs of magnesium depletion 
develop. The principal defence against magnesium depletion 
is the ability to reduce its renal loss (Fitzgerald and 
Fourman, 1956). Whilst it is thought that poor nutritional 
intake and malabsorption may contribute, it is clear that 
ethanol causes a direct renal leak of magnesium, even 
during the first day of consumption (Kaysen and Noth, 
1984). Kalbfleish et ale (1963) administered 30ml of 
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ethanol to patients and showed a mean increase of 167% in 
urinary magnesium excretion over control values, not 
associated with changes in inulin or para-aminohippurate 
(P.A.H.) clearance, or urine flow. These changes occurred 
within 20 minutes after the administration of ethanol and 
were not dose dependent. There was also an increase in 
urinary calcium excretion. 
Although the bulk of magnesium is found in bone, the pool 
that is depleted after chronic alcohol intake is the 
intramuscular pool (Lim and Jacob, 1972). 
There is evidence that magnesium depletion can produce 
phosphate depletion in man (Matter et al., 1964). Since 
hypomagnesaemia and hypophosphataemia are common in 
alcoholics, the interrelationships may lead to a positive 
feed back system with magnesium depletion accelerating 
phosphate depletion which positively feeds back, increas-
ing the renal loss of magnesium (Whang et al.,(1980). 
Changes in the distribution of magnesium in the body may 
also occur during alcohol abuse. Hypomagnesaemia may be 
precipitated, or exacerbated during alcohol withdrawal by 
hyperventilation with resulting respiratory alkalosis 
(Wolfe and Victor, 1969). 
In dogs withdrawing from alcohol, Flint et ale (1979) 
showed a dramatic fall in serum magnesium concentration 
associated with the large increase in free fatty acids. 
Presumably magnesium free fatty acids soaps, which are 
insoluble, were deposited in some peripheral tissue 
compartment and therefore rendered metabolically 
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unavailable. 
Hypomagnesaemia in man may present as pseudohypopara-
thyroidism with hypocalcaemia, hyperphosphataemia and 
resistance to exogenously administered parathyroid 
hormone or vitamin D. The hypocalcaemia is amenable to 
therapy only when magnesium repletion is accomplished 
(Medalle et al., 1976). 
There is strong evidence that central nervous system 
depletion of magnesium may play a role in some aspects of 
the alcohol withdrawal syndrome. Symptoms similar to those 
seen in alcohol withdrawal - tremor, tetany, delirium and 
convulsions - have been reported in patients with severe 
magnesium depletion and have responded to magnesium 
repletion (Meyer and Urban, 1977). 
They found a poor correlation between serum and cerebro-
spinal fluid magnesium levels in patients. However, there 
was a significant correlation between low cerebro-spinal 
fluid magnesium levels and the development of alcohol 
withdrawal seizures. 
Whilst central nervous system intracellular magnesium 
depletion may playa role in alcohol withdrawal seizures, 
it is clear that the origin of seizures is multifactorial, 
and this may explain the frequent failure of magnesium 
administration in relieving withdrawal symptoms. There is 
also no evidence that magnesium depletion plays any role 
in the development of delirium tremens. (Hoes, 1981) 
Magnesium depletion may be one factor contributing to the 
abnormal electrocardiogram seen in chronic alcoholics, 
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but it is difficult to assign a specific change to 
magnesium deficiency (Seelig, 1969). 
D: Phosphorus 
Hypophosphataemia is a clinically significant and common 
metabolic disturbance in alcoholics admitted to general 
wards (Matter et al., 1964). Phosphate depletion in these 
patients is the result of poor intake, diarrhoea, the use 
of phosphate binding antacids and the phosphaturia 
produced by magnesium depletion. 
Knochel (1980) has shown that hypophosphataemia plays 
an important role in the pathogenesis of rhabdomyolysis 
in alcoholic patients, although magnesium and potassium 
depletion may also contribute to this disorder. 
Hypophosphataemia tends to worsen during the first two to 
four days of hospitalisation in chronic alcoholics usually 
after the administration of carbohydrates but also as a 
result of hyper- ventilation associated with alcohol 
withdrawal (Knochel, 1980). 
E: Iron 
Sullivan and Herbert (1964) showed that the administration 
of alcohol to experimental subjects produced an increase 
in the serum iron levels and saturation of the iron 
binding protein, that did not decrease to normal or low 
values until after cessation of alcohol consumption. These 
abnormalities persisted in the presence of folic acid 
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administration, suggesting an effect of alcohol on iron 
metabolism separate from changes in folate metabolism and 
haematopoiesis. 
Lindenbaum and Lieber (1969) observed increases in the 
serum iron during the administration of alcohol, followed 
by a statistically significant fall during the withdrawal 
period. They postulated that the changes in serum iron 
concentration might represent alcohol induced 
abnormalities of hepatic iron storage or reticulo-
endothelial function. Supporting this hypothesis have been 
autopsy studies of individuals dying a sudden unexpected 
death, which showed that hepatic iron deposition could be 
correlated directly with a history of previous alcohol 
consumption. This iron would be released as ferritin, with 
destruction of hepatic cells, such as could occur with 
heavy alcohol intake (Powell, 1966). 
Increased storage iron in patients consuming alcohol is 
not surprising, because many alcoholic beverages, 
particularly wine, have a high iron concentration and the 
absorption of ferric iron can be enhanced in the presence 
of alcohol (Carlton et al., 1964). This, in turn, may be 
secondary to the enhanced secretion of hydrochloric acid 
induced by alcohol in the stomach. 
The ferrokinetic changes which occur in cirrhosis are 
complex. Iron deficiency of varying degrees of severity 
occurs in the majority of patients with cirrhosis, usually 
secondary to gastrointestinal blood loss. Despite 
increased iron radioactivity in stool specimens in such 
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patients, many of the hallmarks of iron deficiency are not 
observed (Kimber et al., 1965). Commonly, low serum 
ferritin and serum iron values are seen, but total iron 
binding capacity is rarely markedly increased, probably 
because of the damaged liver, and the frequent coexistent 
anaemia of chronic disease, or protein deficiency. 
Other factors that may be important include chronic 
inflammation, which is associated with an inability of 
the reticulo-endothelial cells to release iron from red 
cells at the end of their life span, and chronic 
haemolysis associated with increased iron turnover. 
Cirrhosis of the liver, with an increase in the serum iron 
concentration and the presence of excess sideroblasts in 
the bone marrow may occur, because of return of the 
siderin iron through the plasma, without destruction of 
the red blood cell that contains the siderin particle. 
Increased total body iron occurs, but not in the 
quantities observed in haemochromatosis. Protein 
deprivation probably plays an important contributory role 
to the production of both the anaemia and the ferrokinetic 
abnormalities observed in many cirrhotics, and its effects 
may be enhanced when the capability of the liver to 
utilize available amino acids is impaired (Conrad and 
Barton, 1980). 
Folic acid deficiency produces increased iron absorption, 
and may be responsible, in part, for the increased iron 
stores observed in certain cirrhotics (Celada et al., 
1979). Folic acid deficiency also causes ineffective 
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erythropoiesis and is associated with an increase plasma 
iron turnover and a delayed 'red cell incorporation of 
radio-iron. 
In experimental riboflavin deficiency, the serum iron is 
increased and the plasma iron disappearance is prolonged 
with a diminished red cell incorporation of radio-iron. 
Plasma iron turnover is not significantly altered by 
riboflavin deficiency, indicating that storage iron 
turnover increases as the plasma iron concentration is 
increased. These changes are reversed by the 
administration of riboflavin (Alfrey and Lane, 1970). 
The sideroblastic changes which are concomitant with 
pyridoxine deficiency are associated with an increased 
iron concentration, increased iron absorption, increased 
plasma iron turnover and subnormal or delayed red cell 
incorporation of radio-iron (Hines and Grasso, 1970). 
A history of increased alcohol consumption is associated 
with idiopathic haemochromatosis (Powell, 1970). 
F: Zinc 
Zinc deficiency is an important nutritional deficiency in 
many chronic alcoholics. Marked hypozincaemia in patients 
with severe alcoholic cirrhosis has many observed by many 
investigators. It has also been reported on many occasions 
in patients treated for acute and chronic alcoholism 
without evidence of liver disease (Sullivan and 
Lankford, 1965). 
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Apart from lowered serum levels, other evidence of 
diminished tissue stores of zinc have also been observed 
in alcoholics, with diminished concentrations of zinc in 
liver, white blood cells, pancreatic juice and testes all 
having been reported (Kiilerich et al., 1980; Keeling et 
al., 1980; Sullivan J.F. et al., 1965). 
The mechanism for the zinc deficiency in alcohol abuse is 
not as yet well defined. Approximately 20-25% of ingested 
zinc is absorbed and the rest is lost in the faeces 
(Sandstead, 1978). 
McClain et al.,(1979) assessed the dietary intake of zinc 
in alcoholics with or without liver disease and compared 
this to healthy volunteers. Ninety percent of the 
a~coholics had an inadequate dietary intake of zinc. Thus, 
a low intake may play a major role in the zinc deficiency 
seen in chronic alcoholics. 
Absorption of zinc has been suggested to be impaired in 
the chronic alcoholic (Sullivan et al., 1979). It has been 
shown that the albumin in plasma from decompensated 
cirrhotics has less affinity for zinc than normal plasma 
(Giroux et al., 1977). Whilst the major excretory route 
for zinc is thought to occur, normally, through the 
faeces, many observers have reported increased urinary 
excretion of zinc in alcoholics with or without liver 
disease. The greatest excretion is often observed in 
patients with more severe liver diseas"e (Sullivan and 
Heaney, 1970). 
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Zinc is an essential trace element required for both 
R.N.A. and D.N.A. synthesis as well as the function of a 
variety of zinc- dependent enzymes. 
Much knowledge about the metabolic role of zinc is derived 
from the clinical manifestations of zinc deficiency. 
Crusting skin lesions occurring around the eyes, nose, and 
mouth and later over the scrotum, buttocks, and sometimes 
over the extremities have been reported. These have been 
noted in chronic alcoholics, especially those receiving 
T.P.N. because of associated acute pancreatitis (McClain, 
1981). These lesions rapidly correct with oral or 
intravenous zinc supplementation. 
Night vision and retinal function is dependent on normal 
vitamin A supplies to the retina, as well as normal zinc 
status. Zinc deficiency may interfere with vitamin A 
metabolism by decreasing retinol binding protein (R.B.P.) 
production and/or release from the liver. 
Bates and MCClain (1981) reported that zinc deficiency in 
man decreased the level of rapid turnover proteins such 
as prealbumin and transferrin, and zinc repletion 
increased these levels. In the eye, retinol is converted 
to retinal by alcohol dehydrogenase, a zinc metalloenzyme. 
Morrison et al. (1978) showed that certain alcoholic 
cirrhotics required zinc to correct their abnormalities in 
dark adaptation. It is also likely that zinc deficiency 
plays an additive or synergistic role in the hypogonadism 
seen in chronic alcoholics. 
Again, this seems to occur as a secondary phenomenon to 
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interference with retinol metabolism, which is necessary 
for normal spermatogenesis (Abbasi et al., 1980). 
Zinc deficiency also has marked effects on appetite. 
weight loss has been observed in human volunteers fed a 
zinc deficient diet (Prasad et al., 1978). Knudsen and 
Weismann (1978) carried out a double blind clinical trial 
of zinc supplementation in stable alcoholic cirrhotics, 
and one of the variables evaluated was taste sensation. 
Moderate but significant improvement in taste sensation 
was observed in the zinc treated group and major 
improvements seen in certain individual cases. Whilst the 
anorexia observed in chronic alcoholics, and alcoholics 
with liver disease is almost certainly multifactorial, it 
appears that certain individuals may improve with zinc 
supplementation. 
In man, a variety of congenital defects of the central 
nervous system have been noted in populations at risk for 
suboptimal zinc status (Hambridge et al., 1975). 
It has been questioned whether zinc deficiency may be 
playing an aetiological or synergistic role with ethanol 
in the production of the foetal alcohol syndrome, since 
the pattern of abnormalities in the foetus associated with 
zinc deficiency is similar to that observed in the foetal 
alcohol syndrome (Leitch and Rosemond, 1981). 
Allen (1981) reported on two patients with severe zinc 
deficiency, who had marked depression of T lymphocyte 
response to phytohaemagglutinin stimulation, and cutaneous 
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anergy, which were correctable with zinc supplementation 
alone. 
G: Selenium 
Low plasma, whole blood, and red cell selenium levels were 
found in a group of chronic alcoholics (Dworkin et al .. ,1984) 
A low dietary intake of selenium prior to hospitalization 
was recorded in 9 inebriated alcoholics, who also had low 
plasma selenium, and a low mean urinary excretion of 
selenium. These levels were correctable with an adequate 
dietary intake and cessation of ethanol ingestion (Dutta 
et al •. ,19S3). 
The relationship of selenium deficiency, in alcohol 
abusers, to cardiomyopathy, proximal myopathy, red cell 
haemolysis and neoplasia has not been determined. 
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SECTION G: PATHOGENESIS OF UPPER GASTRO-INTESTINAL 
HAEMORRHAGE IN RELATION TO ALCOHOL USE 
2.7.1 ACUTE EFFECTS OF ALCOHOL ON THE OESOPHAGUS 
Disordered oesophageal motility has been noted in patients 
with alcoholic neuropathy. Lower oesophageal sphincter 
pressure is reduced following alcohol intake by normal 
people. When a standard meal included 180 ml of 100 proof 
vodka, reflux occurred with increased frequency in all 
except one of twelve healthy people (Kaufman and Kaye, 
1978) It is unclear whether these findings are clinically 
important. There are no epidemiological data concerning 
the relationship between alcohol consumption and reflux 
oesophagi tis. Patients who drink alcohol habitually may 
vomit and so induce Mallory-Weiss tears of the lower 
oesophageal mucosa, but it appears that vomiting rather 
than alcohol per se is the cause of the tear (Langman and 
Bell, 1982). 
2.7.2 ACUTE EFFECTS OF ALCOHOL ON THE STOMACH 
Palmer (1954) noted that 30 of 34 men gastroscoped after a 
drinking bout had gastric erosions, petechial haemorrhages 
and patchy hyperaemia. All abnormalities had vanished 
three weeks later. In chronic alcoholics superficial 
gastritis was found on biopsy in nearly two thirds of 
antral biopsies and in half of all corpus biopsies. 
Evidence of chronic gastritis has been found in all (Joske 
et al., 1955) or in less than half (Iber, 1971) of chronic 
alcoholics. 
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Alcohol intake affects the integrity of the gastric 
mucosal barrier. Geall et al. (1970) found that the 
transmural potential difference of the stomach was 
depressed within three minutes of the intake of 25-50 ml 
of 80 proof Bourbon whisky. Aspirin and alcohol appear to 
have additive effects in impairing mucosal barrier 
integrity (Davenport, 1969). Alcohol intake by itself also 
increases the leaking of plasma protein into the 
stomach (Brassinne, 1979). These findings are at variance 
with the accepted use, in the past, of the ethanol test 
meal to assess gastric acid secretory potential. 
Patients with cirrhosis of the liver appear to have a high 
frequency of peptic ulcer, but there is no reason to 
believe that the ulceration is caused by alcohol intake 
(Langman and Bell, 1982). Friedman et al. (1974) in a 
retrospective study found no consistent pattern which 
would correlate alcohol intake with peptic ulcer, once 
histories of cigarette smoking had been taken into 
account. Paffenbarger et al. (1974) in a prospective study 
showed no correlation between alcohol intake as assessed 
by a questionnaire to students, and later liability to 
peptic ulcer. Piper et al. (1978) found that those who 
continued to consume alcohol did not have noticeably 
different healing or relapse rates of their gastric ulcers 
than those who did not. Ulcer size and site also seems to 
be unaffected by alcohol intake (Thomas et al.,1980). 
Despite findings that alcohol will damage the mucosal 
barrier, there is little parallel support for the belief 
that alcohol causes clinically important gastric damage. 
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Ethanol by itself does not appear to cause occult bleeding 
(Bouchier and Williams, 1969) although, when combined with 
unbuffered aspirin, the degree of occult blood loss 
occasioned by aspirin alone did increase (Goulston and 
Cooke, 1968). 
Langman (1970) considered that the fact that many patients 
admitted with haematemesis and melaena had been recent 
heavy alcohol consumers may simply reflect non-causal 
coincidence. Needham et ale (1971) failed to find an 
increased proportion of recent alcohol consumers amongst 
their patients with haematemesis and melaena compared with 
hospital controls. 
Oesophageal varices secondary to hepatic cirrhosis do not 
seem to be especially more liable to bleed because of the 
alcoholic aetiology of the cirrhosis or recent alcohol 
ingestion (Langman and Bell, 1982). 
SECTION H: PREVALENCE AND PROGNOSIS 
OF UPPER GASTRO-INTESTINAL HAEMORRHAGE 
2.8.1 INTERNATIONAL STUDIES 
2/106 
In an English study (Schiller et al., 1970) there were 2149 
emergency admissions because of haematemesis or melaena 
between the period 1953-1967. Factors affecting the 
prognosis included age of the patient, the underlying 
diagnosis, a low blood pressure on arrival at hospital, 
gross anaemia on arrival, and the pattern of bleeding 
after admission. 69 of these patients, chiefly men, had 
consumed excessive amounts of alcohol before they bled. 
In a Canadian study, Rimal et ale (1978) following a 
retrospective study of 630 patients admitted with upper 
gastro-intestinal haemorrhage between 1963 and 1971, 
commenced a prospective study in which an aggressive 
approach to diagnosis and management was emphasized. 
Between 1973 and 1976, this approach led to a 
significant decrease in mortality in patients bleeding 
from duodenal ulcer, gastric ulcer and acute erosions, but 
not from oesophageal varices. Alcohol and aspirin were 
major causes of bleeding acute gastric erosions in the 
1976 study. 
2.6.2 AUSTRALIAN STUDIES 
Haematemesis and melaena are common causes of admission to 
hospital, having an incidence of around 1 per 1000 per 
annum in the Australian community, and a mortality rate, 
in most recent studies, of around 10% (Duggan, 1983). 
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At Prince Henry's Hospital in Melbourne, Australia, 1061 
patients were studied retrospectively between the period 
1961 and 1970 and compared to 1316 patients studied 
prospectively between 1972-1982. (Hunt, Korman and Hansky, 
1982; Hunt et al., 1983) There was a reduction in mortality 
due to non-variceal bleeding throughout this period, 
particularly in the patients bleeding from gastric ulcer. 
There was an increase in the number of admissions due to 
Mallory-Weiss syndrome over this period. Of the 91 
patients admitted with bleeding oesophageal varices during 
this period, 73 patients had portal hypertension caused by 
alcoholic liver disease. The mortality rate on 
presentation of those bleeding from varices fell to 26% 
compared with 55% in the restrospective period between 
1961 and 1970. 
The management protocol for this series of patients 
included early endoscopy, medical/surgical liaison and 
strict criteria for surgery. 
At the Alfred Hospital in Melbourne, Australia (McDermott, 
1985) mortality from bleeding peptic ulcers or erosive 
gastritis/ duodenitis over the five year period 1976-1980 
were 13% in patients with bleeding gastric ulcers, 12% in 
those with duodenal ulcers and 11% in those with 
gastritis/duodenitis. In all.these series there appears 
little or no comment about the effect on prognosis from 
upper gastro-intestinal haemorrhage relating to previous 
alcohol consumption or nutritional status on admission to 
hospital. 
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CHAPTER 3 
METHODS USED IN THIS THESIS. 
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3.1 PATIENT SELECTION AND EXPERIMENTAL DESIGN 
In order to explore the hypotheses developed in chapter I, 
four groups of patients were arranged in a Latin square, 
so that control was possible for the presence or absence 
of upper-gastrointestinal haemorrhage (Haematemesis and 
Melaena, H&M) and the presence or absence of heavy alcohol 
consumption. 
The hospital in which the study took place, Prince 
Henry's Hospital, Melbourne, Australia, has a gastro-
enterology unit with a special interest in the management 
of upper-gastrointestinal haemorrhage (Hunt, Korman and 
Hansky, 1982; Hunt et al .. , 1983; McDermott, 1985). The 
patient drainage area was from all areas of the city of 
Melbourne (pop. approx. 3 million) as well as from the 
outer areas of the state of Victoria (pop. approx. 4.5 
million). The local area of the hospital included 
Melbourne's dockyards. 
Patients presenting to the hospital casualty with H&M were 
entered into the study as a consecutive series, on 
presentation, day or night, seven days per week. 
Control patients, with respect to age and sex, without 
upper gastrointestinal haemorrhage, admitted to the 
hospital through Casualty contemporaneously, were then 
admitted to the study. 
Patients in the groups with or without H&M were also 
classified as heavy alcohol consumers or light alcohol 
consumers, on arrival in Casualty, by the investigator 
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according to criteria listed below. 
As a result, the four groups of patients forming the 
initial basis for testing the hypotheses of Chapter 1 were 
listed as follows . 
1. Upper gastro-intestinal bleeding AND heavy alcohol 
consumption 
2. Upper gastro-intestinal bleeding AND light alcohol 
consumption 
3. No upper gastro-intestinal bleeding AND heavy alcohol 
consumption 
4. No upper gastro-intestinal bleeding AND light alcohol 
consumption 
The sample in each category was regarded as representative 
of the hospital's clientele. However, it was not presumed 
to know whether these samples were representative of other 
hospitals' clientele, or of the community at large. 
Patients presenting with H&M were further subclassified 
according to the endoscopic site of primary bleeding, and 
their clinical state. Shock was defined as the presence of 
a systolic blood pressure less than 100 mm Hg on 
admission, or the presence of peripheral shut-down and 
postural hypotension of more than 30 mm Hg to the sitting 
position or to less than 100 mmHg. 
The principal organ system of disorder in patients without 
H&M was also documented. 
3-111 
3.2 CASUALTY ASSESSMENT OF THE STUDY PATIENTS 
During the fifteen months duration of the study, a 
protocol was established, whereby the investigator was 
paged using a long range "beeper" from the hospital 
casualty at the same time as the managing gastroenterology 
medical team were paged, whenever a patient in a 
designated group presented to the casualty. 
Simultaneously, and together with the required samples for 
the medical management of the patient, blood was drawn 
prior to any form of therapy, including intravenous 
therapy, being commenced. 
Ivy skin bleeding times were also performed before 
treatment had commenced. 
Some patients were unable to be questioned adequately 
because of the presence of shock or other acute illness. 
Some appropriate patients were not included in the study 
for reasons which included failure of notification of the 
investigator upon the arrival of an appropriate patient in 
casualty, private health care status of some patients, 
failure of the long range paging mechanism for the 
investigator, inability to obtain adequate amounts of 
venous blood for study purposes before adequate treatment 
was necessary and self discharge from casualty by the 
patient. 
Prior to questioning by the investigator, all patients 
gave written consent to enter the study. 
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3.3 THE CASUALTY INTERVIEW 
The initial casualty interview of the patient by the 
investigator, an experienced physician, consisted of an 
assessment of alcohol intake, smoking habits, and drug 
ingestion, before the patient and the relatives had been 
questioned by most of the usually large medical team 
including consultants, resident doctors, nurses and 
medical students who see a patient during a hospital stay. 
Alcohol consumption was assessed using an orally 
administered questionnaire (See Appendix 1). It was felt 
appropriate to assess both recent and regular consumption, 
and the method adopted was tailored to this approach 
(Rutishauser and Wahlqvist, 1984). In form, the 
questionnaire is of the AAQP type (see Chapter 2), but 
greater attention was paid towards assessing the absolute 
amount of alcohol consumed in grams per day, than in 
assessing the pattern of drinking. During the interview, 
patients were asked to estimate their own alcohol 
consumption, in volumes of the appropriate beverage, on a 
scale which showed an intake equivalent to 150 grams per 
day as being a normal intake. The last questions in the 
interview were used as a check, in order to see whether 
the self estimate of alcohol intake was compatible with 
other habits associated with drinking. 
The patients were informed that their answers would play 
an role in determining their immediate medical management, 
since the results and interpretation of the platelet 
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function tests performed by the investigator were made 
immediately available to the medical management team. 
Patients were placed in the heavy alcohol consumption 
groups if their average consumption was calculated by the 
investigator, on the basis of the answers to the alcohol 
questionnaire, to be greater than 80 grams per day and all 
other patients were placed in the light alcohol 
consumption group. 
Smoking habits were recorded in increments of 10 
cigarettes per day. 
The inquiry into recent drug consumption was particularly 
directed towards detecting the consumption of agents 
likely to affect platelet function, such as non-steroidal 
anti-inflammatory drugs. Patients consuming vitamin and 
mineral supplements were omitted from the study. 
No attempt was made to assess the socio-economic status of 
individual patients. 
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3.4 ANTHROPOMETRY AND WARD DIETETIC ASSESSMENT 
The same dietitian was notified of the admission of all 
patients studied, within 24 hours of admission. She was 
not informed of any diagnosis, nor of the investigator's 
classification of the patients. 
All available patients were seen within 72 hours of 
admission, at which time the patient's height and weight 
were recorded using the hospital ward scales. Skin fold 
thicknesses were recorded using Harpenden calipers in 
standard positions, using an average of three results. 
Some patients were too ill to be seen within 72 hours, or 
refused to see the dietitian. Others gave an incomplete or 
inadequate history, so that the total number of patients 
interviewed by the dietitian (n=63) was less than the 
total number of patients entered into the study (n=119). 
3.5 ASSESSMENT OF FOOD AND NUTRIENT INTAKE 
The dietary history, administered as the interview 
recorded below, was documented from the patients over a 45 
minute period. 
In order to be able to assess the nutritional intake of a 
number of different nutrients, with special reference to 
vitamin C and folacin, an interview was constructed which 
enabled measurement of individual nutrient intakes of a 
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population such as the one about to be studied. This 
interview was a modification of the research dietary 
history (Burke, 1947) and the adjusted 24 hour recall 
(Balogh, Kahn and Medalie, 1971). It was designed to 
provide data on a wide range of nutrient intakes during 
the 4-6 weeks preceding the interview. 
The interview consisted of two parts. The first part 
recorded the usual eating pattern (see appendix 2 ). The 
subject was questioned regarding:-
1 . The number of meals and snacks usually consumed 
each day, and their timing. 
2. 
home. 
3 . 
4. 
The frequency with which food was eaten away from 
The weekend eating pattern. 
Any alterations in the usual work or travelling 
routine which may have affected eating habits. 
5 . The foods usually consumed at meals and snacks 
over the last 4-6 weeks. 
6. Preparation methods, and cooking in regard to 
meat, vegetables and other foods where relevant. 
7. Recent weight changes observed. 
8 . Recent fluctuations or changes in alcohol intake 
and the regularity with which these occurred. 
9 . Any other alterations in the usual eating pattern 
which had occurred recently. 
The second part of the interview acted as a cross check to 
the previous section and consisted of an extensive list of 
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foodstuffs (see appendix 2). The dietitian questioned the 
subject about the frequency of consumption of these foods, 
the amount eaten or drunk at a serving, and where 
relevant, the method and approximate times taken for 
preparation and cooking. 
During the second part of the interview, subjects 
frequently recalled regularly eaten foods previously 
omitted, providing more complete information. 
Conflicting data concerning a particular food obtained by 
the two sections of the interview were clarified at this 
stage. In order to overcome the difficulties of estimation 
on request the usual serving size of some food stuffs e.g. 
meat, bread and spreads. the dietitian carried a standard 
tablespoon, teaspoon and measuring cup and life sized 
photographs of meat, fish and vegetable serves, the weight 
of which was known by the interviewer (See appendix 2). 
Since vitamin C and folacin were key nutrients in this 
study, particular care was taken to record the source of 
fruit and vegetables and whether they were fresh, 
dehydrated, frozen or canned. Also investigated were the 
preparation procedures and form of consumption used for 
fruit and vegetables. Cooking times were also recorded. 
When the interview was complete, it was interpreted by 
listing all the food items recorded during the interview 
onto a food analysis sheet (See appendix 2). Alongside 
this was written the usual serve size, converted to a 
daily amount. A computerised version of food composition 
tables was then used to calculate the amount of the 
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particular nutrient contained for each food item, and the 
summation of these values yielded the patient's usual 
daily intake for that nutrient. 
The food composition tables used were :-
(a) Mc Cance and Widdowson: The Composition of food, 
1960. 
(b) Thomas and Corden: Tables of composition of 
Australian food, 1970 
(c) Watt and Merrill: Composition of foods/raw, 
processed and prepared, 1963. 
Assessment of alcohol intake was recorded during the 
course of the dietary history, using a QF approach (see 
Chapter 2), and is also documented as part of the 
questionnaire. The patients were encouraged to feel that 
alcohol consumption was recorded, as part of a total 
assessment of food intake. 
VALIDATION OF DIETARY QUESTIONNAIRE 
A validation study of the interview questionnaire was 
carried out between March and July, 1979, prior to the 
commencement of the main study. 
A total of 18 subjects, 9 males and 9 females agreed to 
record all food eaten and beverages consumed over a 7 day 
period. The subjects were all healthy young volunteers. 
The data was collected and held by the dietitian who then 
administered the dietary questionnaire 3-4 weeks after 
this initial 7 day food recording had occurred. All the 
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data were then analysed simultaneously with regard to 
assessment of nutrient intake. 
Table 3.1 indicates the statistical relationship between 
the intakes of the various nutrients as assessed by the 
dietary questionnaire to be administered to patients in 
this study, and the 7 day food diary maintained by these 
volunteers. 
3.6 HOSPITAL BASED BIOCHEMISTRY 
The biochemical tests shown in table 3.2 were assayed 
using a Sunlight Multichannel Auto-analyser (SMA) at the 
Chemical Pathology Laboratory, Prince Henry's Hospital, 
Melbourne, Australia during the course of this study. 
The biochemical tests shown in table 3.3 were also assayed 
in the same laboratory using the listed techniques. 
Error of the methods. 
Table 3.4 shows the mean and standard deviation for 
quality control test assays in 30 chemical pathology 
laboratories around Melbourne, Australia and the Prince 
Henry's Hospital coefficient of variation at the time of 
this study. 
TABLE 3.1 
CORRELATION BETWEEN QUESTIONNAIRE AND 7-DAY FOOD DIARY 
FOR VARIOUS DAILY NUTRIENT INTAKES USED IN THIS STUDY 
NUTRIENT 
INTAKE/ RANGE 
Energy (MJ) 
Protein (G) 
Vit C (mg) 
Total Folate (mg) 
Thiamin (ug) 
Riboflavin (mg) 
Niacin (mg) 
Pyridoxine (mg) 
Retinol eq. (ug) 
Iron (mg) 
Calcium (mg) 
DIETARY HISTORY 
INTAKE/RANGE 
4.88 
- 20.15 
47.0 
-
159.5 
37.6 
-
406.2 
22.4 
-
117.2 
660 
-
2424 
1.34 - 4.01 
12.5 
- 33.0 
0.93 - 2.98 
542 
- 5431 
7.0 
- 20.5 
395 
-
2531 
ns = not significant 
* p<0.05 
** p<O.01 
*** p<O.OOl 
7 DAY FOOD DIARY rS 
INTAKE/RANGE 
5.92 - 14.97 0.69*** 
49.9 
-
113.0 0.69*** 
35.5 
-
366.7 0.89*** 
30.4 - 167.5 0.75*** 
886 
-
3695 0.43 ns 
1.25 - 3.8 0.38 ns 
10.6 
-
28.7 0.47* 
1.08 - 2.82 0.34 ns 
600 
-
4063 0.71*** 
7.0 
-
24.7 0.74*** 
578 
-
1466 0.63** 
Crl 
...!.. 
-i! 
I 3J 12.0 fl 
TABLE 3.2 
SUNLIGHT MULTICHANNEL AUTO-ANALYSER METHODS 
PRINCE HENRY'S HOSPITAL CHEMICAL PATHOLOGY DEPT. 
BIOCHEMICAL TEST 
Albumin 
Alkaline phosphatase ALP 
Aspartate aminotransferase 
Bilirubin 
Chloride, bicarbonate, urea 
Creatinine 
Gamma glutamyltransferase gGT 
Glucose 
Phosphate 
Sodium, potassium 
AST 
LABORATORY METHOD 
BCG 
DEA buffer with 
P-nitrophenyl 
phosphate 
pyridoxal phosphate 
activation 
Caffeine benzoate 
accelerator and 
sulfonylic acid 
Colorimetry 
Colorimetry with 
dialysis 
N-acetylcysteine 
activation 
Colorimetry using 
glucose oxidase 
method 
Dialysis and 
molybdate 
Flame photometry 
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TABLE 3.3 
ADDITIONAL BIOCHEMICAL TECHNIQUES 
PRINCE HENRY'S HOSPITAL CHEMICALPATHOLOGY DEPT. 
PARAMETER 
Calcium 
Total protein 
Iron 
Total iron binding compacity 
Magnesium 
Ethanol 
Ferritin 
Cholesterol 
HDL Cholesterol 
Triglyceride 
METHOD 
Colorimetry with 
cresolphthalein 
complexone. 
Binnel end point 
Guanidine hydro-
chloride solubil-
isation with 
ferrozine. 
Saturation with 
iron and removal 
of excess iron 
with light 
magnesium carbonate 
Calmagite, using 
colorimetry 
Enzymatic method 
based on alcohol 
dehydrogenase. 
Ramco kit (solid 
phase assay in 
which antibody is 
bound to a plastic 
pellet) 
Colorimetry, on a 
bichromatic 
analyser 
10% PEG precipitat-
ion, with estimation 
of remaining free 
cholesterol 
Enzymatic method not 
corrected for 
glycerol blank. 
TABLE 3.4 
ERROR OF BIOCHEMICAL METHODS USED 
PRINCE HENRY'S HOSPITAL CHEMICAL PATHOLOGY DEPT. 
TEST MEAN STANDARD COEFFICIENT 
DEVIATION OF 
VAR I ATI ON ::-:: 
Albumin G/L 40.00 2.2 3.11 
Bi I irubin mmoUL 25.32 4.0 3.98 
Calcium mmol/L 2.72 0.01 
-
Chloride mmoUL 100.7 2.6 2.34 
Cholesterol mmol/L 5.92 0.25 
-
Creatinine mmol/L 0.20 0.009 3.67 
Glucose mmol/L 7.76 0.54 2.3 
Iron umol/L 43.43 2.30 2.18 
Magnesium mmol/L 1.10 0.063 
-
Phosphate mmol/L 0.47 0.053 4.5 
Potassium mmol/L 4.01 0.08 2.7 
Sodium mmol/L 142.3 1.43 1.3 
Total protein G/L 75.9 2.44 
-
Trigl~ceride mmol/L 1.94 0.71 
-
Urea mmol/L 12.45 0.55 2.6 
Bicarbonate mmol/L 
- -
5.42 
Ferritin 34 4 
-
HDL 
Cholesterol mmol/L 0.97 0.04 
-
Total iron binding 
capacit~ umol/L 106.5 11.75 1.7 
Alkal ine 
Phosphatase U/L 458 10.9 2.4 
Aspartate 
Aminotrans-
Ferase U/L 131 3.9 2.99 
Gamma glutam~l 
transpeptidase U/L 74.5 3.45 4.62 
I 
w 
I 
f-' 
N 
f-' 
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3.7 HOSPITAL BASED HAEMATOLOGY 
The following tests were performed in the Haematology 
Department, Prince Henry's Hospital, Melbourne, Australia 
with the exception of the Ivy skin bleeding time, which 
was performed by the investigator in the casualty 
department at the time of the patient's admission. 
A. FULL BLOOD COUNT 
Haemoglobin, centrifuged haematocrit, white cell count, 
and the platelet count were measured during routine 
laboratory hours on a Technicon Hemalog 8 (Technicon 
Instrument Corp. ,Tarrytown, New York). This instrument 
automatically and simultaneously analyses 90 whole blood 
samples per hour. 
principle 
The sample tray was loaded with EDTA anti-coagulated blood 
.The sample was aspirated and divided into streams for 
platelet, white and red cells and haemoglobin estimations. 
Each stream was then combined with its respective 
diluent. The cell streams entered three optical legs where 
the particles were counted using conventional dark field 
principles, in which particles refract light around a dark 
field, the light pulses being collected and recorded. 
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Method 
The haemoglobin segment was combined with buffered saline 
and a cyanmethaemoglobin diluent that produced a 
cyanmethaemoglobin measured by standard colorimetry. 
The sample for haematocrit estimation passed through the 
manifold without dilution and entered a constantly 
spinning centrifuge. During the packing process, an 
optical system consistently monitored the height of the 
packed red cells, and the red cell buffy coat interface. 
Mean cell volume was mathematically computed by dividing 
the haematocrit by the red cell count. 
As the tests were performed, the results were presented 
sequentially on a digital display panel and printed using 
a multichannel recorder. 
Out-of-hours full blood estimations were performed on a 
Coulter Model S (Coulter Electronics Inc Hialeah, Florida, 
United States). 
Principle 
Cells were diluted and drawn through an aperture 
conducting an electric current by means of five platinum 
electrodes. If the aperture was not occupied by a cell, 
resistance between the electrodes was produced by the 
volume of the electrolyte within the boundaries of the 
aperture. 
If a cell was within the aperture, the resistive pathway 
changed, as the cell, which had a high resistance, 
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displaced its own volume of low resistance diluent in the 
aperture. 
Cells passed through the aperture at a speed that made the 
resistive changes appear as pulses .. The height of each 
pulse was proportional to the volume of the cell that 
initiated it. 
Method 
A whole blood sample presented to the aspirator tip was 
drawn through the blood sampling valve where two separate 
volumes were segmented. 
One volume was used for red cell counts, platelet counts 
and MCV sizing. The other volume was used for the white 
cell count and haemoglobin determination. 
Following precise red cell dilution, a regulator vacuum 
drew a precise volume of diluted red cells from the red 
cell bath through three apertures. 
The red cell aperture sensed the red cells and the 
platelets and measured the MCV by the volume displacement 
technique. 
The cell suspension in the white cell bath was mixed with 
an lysing agent to destroy the red cellS and form a 
haemoglobin cyanide and methaemaglobin. 
A precise volume of the white cell suspension was drawn 
through the white cell aperture by means of the regulated 
vacuum and the count was recorded. The remaining cell 
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suspension was drained into the haemoglobin cuvette, read 
photometrically and compared to the reference voltage of a 
blank, prepared from diluent. 
Error of the methods 
Potential inherent errors in both methods of full blood 
count determination included the following:-
1. Auto pipette inaccuracies. 
2. Fluctuations in the electric current and incorrect 
setting of the threshold. 
3. Electronic malfunction of the equipment. 
4. Air leaks in the manometer, or dirty mercury, both of 
which will produce faulty electric contacts (Coulter 
counter) . 
5. Foaming due to detergent residue. 
6. Incomplete red cell haemolysis when determining white 
blood cell counts. 
7. Contaminated diluting fluid. 
8. Accumulation of cell debris and haematin in the wash 
valve of the counting module. 
9. Faulty alignment of the cuvette. 
10. Incorrect phasing (flow through apparatus). 
11. Poor mixing of whole blood samples. 
12. Fibrin threads (producing erroneous leucopaenias). 
3-126 
Quality control using replicate testing was performed on a 
daily basis. 
B. DIFFERENTIAL WHITE CELL COUNT 
Principle and method 
A blood film was prepared using the slide method, prepared 
from blood within two to three hours of collection and 
stained using a Romanowsky stain, the action of which 
depends on compounds formed by the interaction of 
methylene blue and eosin. 
One hundred leucocytes were counted manually using 
morphological criteria, and the differential count was 
derived, on the basis of the relative percentages of each 
of the cell series. 
C. COAGULATION PROFILE 
Tests of the coagulation system examining the three phases 
of the haemostatic mechanism assessed :-
1. The formation of plasma thromboplastin by the 
extrinsic or intrinsic pathways. 
2. The conversion of prothrombin to thrombin. 
3. The conversion of fibrinogen to fibrin. 
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In addition, two other mechanisms playing an important 
role in the control of bleeding and of hyper-coagulation 
were assessed:-
1. Autocatalytic mechanisms. 
2. Inhibitors of the coagulation process. 
I. PROTHROMBIN INDEX 
principle and Method 
The Quick's one stage method, using a commercial (rabbit 
brain) thromboplastin was used. 
The plasma coagulation time in the presence of excess 
tissue thromboplastin and calcium, is recorded and 
expressed as the percentage of a known normal plasma. In 
measuring the re-calcification time of plasma in the 
presence of thromboplastin, the excess tissue 
thromboplastin added bypasses the first stage of the 
coagulation system and the test is therefore insensitive 
to deficiencies of factor VIII, IX, XI and XII. 
A prothrombin activity curve, using dilutions of pooled 
plasma controls, was constructed and the prothrombin time 
of the patient compared against the appropriate saline 
dilution. The answer was expressed as a percentage .. pa 
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II. PARTIAL THROMBOPLASTIN TIME (KAOLIN) 
principle and Method 
The partial thromboplastin time is a general screening 
test for all factors needed for thromboplastin formation, 
with the exception of factor VII. To commence such 
synthesis, factor XII is activated by a commerically 
available partial thromboplastin, which incorporates 
Kaolin, to produce a standard activation. Deficiencies in 
clotting factors of all three stages of coagulation, 
except factor VII produce abnormal partial thromboplastin 
times. 
III. THROMBIN CLOTTING TIME 
Principle and Method 
This test measures the time for citrated plasma to clot, 
in the presence of added thrombin and tests the 
polymerisation of fibrinogen. It is abnormal in the 
presence of heparin, abnormal fibrinogens, either 
congenital or acquired, disseminated intravascular 
coagulation when it may indicate the presence of fibrin 
degradation products and in liver failure. 
A 5 unit/ml thrombin solution was added to citrated 
platelet-poor plasma, and the time taken for clotting to 
occur was measured. 
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IV. SERUM FIBRINOGEN 
Principle and Method 
Fibrinogen, being a sensitive substate for the proteolytic 
enzyme, thrombin, is polymerized in the presence of 
calcium. The resulting clot causes an opacity in the 
plasma, the degree of development of which, can be 
measured photoelectrically, with a resulting linear 
correlation to the fibrinogen concentration. 
V. SKIN BLEEDING TIME 
principle 
The Ivy method was used, in which the duration of bleeding 
from a standard cut is measured. 
The bleeding depends upon the elasticity of the blood 
vessel wall and upon the quantity and quality of 
platelets. 
Method 
A sphygmomanometer cuff was applied to the arm and the 
pressure maintained at 40 mm Hg. After cleaning and 
evaporation with an ethanol swab, a disposable lancet was 
applied three times to the full depth of the needle on the 
flexor surface of the forearm, taking care to avoid 
visible veins. Drops of blood were blotted at 30 second 
intervals onto Whatman's filter paper until the bleeding 
ceased. The bleeding time of the three punctures were 
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averaged. 
Error of the method 
Using the same volunteer, the coefficient of variation for 
the investigator in applying the Ivy test was 5.7% over 10 
tests. 
VI. VITAMIN Bl2 AND FOLATE ASSAYS 
Serum vitamin BIZ, serum folate and red cell folate were 
analysed simultaneously using a competitive protein-
binding radio-immuno-assay (Corning's IMMOPHASE [57]CO 
Vitamin BIZ - [lZ5]I Folate no-boil Radioassay). 
Principle and Method 
Serum samples were used for estimation of vitamin BIZ and 
folate. The radioactive ligands [57]co Vitamin BIZ and 
[lZ5] . I Folate were added to serum from the patlents, or to 
a standard containing a known amount of vitamin BIZ and 
N5-methyltetrahydrofolic acid. 
The mixure was then incubated for a short period of time 
at room temperature. Following the incubation, a 
releasing solution was added, which, by raising the pH to 
lZ to 13, released the BIZ and folate from the endogenous 
binding proteins. Immobilised binding proteins (highly 
purified hog intrinsic factor for vitamin BIZ and purified 
bovine milk folate binding protein, for folic acid) were 
then added. The unlabelled and labelled ligands competed 
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for their specific binding sites during a room temperature 
incubation at pH 9.3. The more unlabelled ligand present, 
the less labelled ligand was bound to the specific binding 
protein and vice versa. 
By holding the concentrations of labelled ligands and 
binding proteins constant, while increasing the 
concentration of unlabelled ligand, a standard curve was 
prepared. Simultaneous determination of vitamin B12 and 
folic acid was possible due to the different level of 
energy emissions of each radio-isotope ([57] Cobalt and 
[125] d· ) . h h·· . 10 Ine wIt out overlap of t eIr emISSIon spectra. 
Quantification of the patient samples was acheived by 
interpolation from the resultant standard curves. 
In order to estimate red blood cell folate, whole blood 
collected in EDTA was haemolysed in ascorbic acid 
following determination of the haematocrit. After the 
haemolysate had incubated at room temperature for 90 
minutes, the standard assay was completed and the results 
expressed as nmol/ml packed red cells. 
Error of the methods 
Within-run variation for serum vitamin B12 at low levels, 
(113 pmol/ml) was 9.7% and at high levels, (817 pmol/ml) 
was 4.1%. 
Within-run variation for folate at low levels (3.2 
nmol/ml) was 10.7% and high levels (22.8 nmol/ml) was 
6.1%. 
Between-run variation for vitamin B12 at low levels, (Ill 
pmol/ml) was 13.4% and at high levels, (833 pmol/ml) was 
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5.1%. Between-run variation for folate at low levels, 
(3.1 nmol/ml) was 15.9% and high levels, (22.6 nmol/ml) 
was 10.4%. 
3.8 NUTRITION LABORATORY ASSAYS 
The following assays were performed in the nutrition 
laboratory, Section of Human Nutrition, Deakin University, 
during the course of this study. 
A. PLASMA AND PLATELET ASCORBIC ACID 
Principle 
The estimation is based on the reaction between ascorbic 
acid and 2, 4 - dinitrophenylhydrazine (2,4,DNPH). To 
form the corresponding ozasone, both ascorbic acid and 
dehydro ascorbic acid is determined. FOllowing protein 
precipitation by trichloroacetic acid, the ascorbic acid 
in the supernatant is oxidised by a mild oxidising agent 
and is spontaneously hydrolysed to diketogulonic acid in a 
strongly acid medium. This is then coupled with 2,4,DNPH 
to form an osazone i.e. bis-2,4-dinitro-phenylhydrazone in 
the presence of the reducing agent thiourea which prevents 
interference from non ascorbic acid chromogens. The 
osazone undergoes molecular re-arrangement to a stable 
reddish brown product in the presence of sulphuric acid 
and this is measured photometrically at 520 nm. 
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This method has a high degree of specificity, and is not 
affected by the presence of metal ions. Although other 
sugars are capable of forming osazones with 2,4,DNPH, they 
are usually unstable and decompose in the high 
concentration of sulphuric acid used. Furthermore, 
interference usually occurs at concentrations which are 
considerably higher than those found in blood, and the 
rate of coupling of these sugars is very slow compared to 
the oxidation products of ascorbic acid. 
Method 
The method described by Denson and Bowers (1961), modified 
so as to allow collection of platelets instead of 
leucocytes was used. Blood specimens were collected in 
pre-weighed citrate rather than oxalate tubes (Fazio, 
1979). They were centrifuged at 100-200 G to produce a 
platelet-rich plasma (PRP). Following estimation of the 
platelet count in the platelet-rich plasma using a Coulter 
Counter, the PRP was separated and then centrifuged at 
1000G to produce platelet-poor plasma (PPP) and a platelet 
pellet. 
Trichloroacetic acid (TCA) was added to both the plasma 
and the platelet pellet specimens. The platelet pellet was 
immersed in liquid nitrogen to lyze the platelet 
membranes, and both plasma and platelet tubes were stored 
at 4 degrees C for assay within 72 hours. 
Standard and quality control solutions of ascorbic acid 
were prepared anew every week from pure ascorbic acid. The 
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inter-assay quality control consisted of black-currant 
juice from a single tin (Cascade products). 
A four hour incubation at 37 degrees C, was used during 
the assay. 
Error of the method 
The intra-assay co-efficient of variation at S ~mol/L was 
8.7%, and at 60 ~mol/L was 2.2%. 
The inter-assay co-efficient of variation at 20 ~mol/L was 
7.3%. 
B. SERUM COPPER, ZINC AND SELENIUM 
principle and Method 
Blood specimens were collected using the "Vacutainer" 
technique, in which the blood passes directly into glass 
tubes specially treated and sealed so as to allow trace 
element analysis. 
All glassware was cleaned with nitric acid following an 
overnight soaking in Decon and all plastic tubes used were 
made from polypropylene. 
Following protein precipitation with TCA, serum copper and 
zinc were estimated simultaneously using a flame atomic 
absorption technique. 
Copper was estimated at 324.7nm with a O.Snm slit and a 3 
mAmp lamp. 
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Zinc was read at 213 nm with a 0.5 nm slit and a 5 mAmp 
lamp. 
Selenium was estimated using the method of Alftman 
and Kumpulainen (1982). 
Error of the methods 
Quality control samples came from Cation Cal. 
Inter-assay variation of serum copper at 15 ~mol/L was 
5.4%; for serum zinc, the corresponding figure at 15 
~mol/L was 4.3%. 
For selenium, at 60 ~g/L, the CV was 8%. 
C. PLASMA RETINOL 
principle 
Plasma retinol was assayed by high pressure liquid 
chromatography (HPLC) using a 25/30 cm, 5 micron/IO 
micron, ODS (octadecylsilane) reversed phase HPLC column. 
An internal standard, all-trans-retinyl acetate, is added 
to a sample of plasma. After extraction with hexane, the 
retinol compounds are transferred to a methanol-ether 
solution and the peak height of the retinol sample 
relative to the internal standard is measured at 318 nm in 
the eluent from the chromatographic column. The procedure 
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is non-destructive of retinol, is highly sensitive and 
gives excellent resolution. 
Method 
All plasma samples were handled under subdued light. 
Following extraction and transfer to methanol,the solution 
was injected into the HPLC. The detector wave length was 
318 nm and the flow rate was 1.0 ml per minute at ambient 
temperature. 
Error o£ the method 
The intra-assay coefficient of variation at 52.6 ~g/lOOml 
was 2.9%, and the inter-assay coefficient of variation at 
68.2 ~g/lOOml was 5.2%. 
3.9 UNITS OF MEASUREMENT 
Most biochemical assays are expressed in S1 units; 
however, where the relevant hospital laboratory chose to 
express the results differently, these have not been 
altered. 
3.10 STATISTICAL ANALYSES 
Statistical differences between a pair of groups were 
determined using the Student t-test, and between a number 
of groups using one-way analysis of variance. 
Correlation of parameters within groups was determined 
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using the Spearman rank correlation. The correlation of 
variables between a number of groups was determined using 
the Kendall coefficient of concordance, a measure of the 
degree of agreement amongst several parameters, thus 
providing a standard method of ordering entities (Siegel, 
1956). The use of distribution-free methods for 
correlational analyses enables the interpretation of data 
without the presence of a scatter diagram. 
Although differences at the 5% level have been recorded in 
the data, the level of significance upon which data are 
commented is 2%. 
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CHAPTER 4 
THE DETERMINATION OF ALCOHOL USE . 
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The measurement of excessive alcohol use involves the 
quantification of alcohol intake, or the detection of 
biochemical markers which are directly proportional to 
alcohol intake. 
It is usual to quantify alcohol intake by questionnaire, 
allowing the assessment of drinking frequency, absolute 
amount of intake, or volume of intake of specific 
alcoholic beverages. The questionnaire is tested as an 
instrument before use in the target population (Straus & 
Bakin,1953; Knupfer,1966; Calahan & Cisin,1966; Little et 
al.,1977;Gregson & Stacey,1980; Kreitman & Duffy,1982). 
The biochemical markers used to identify alcohol use have 
been developed over a period of time, involving many 
studies (Holt et al.,1981; Rosalki & Dan,1972;Clark et 
al .. 1983; Wu et al.,1974; Chick et al.,1981; Chalmers et 
al.,1981; Whitfield et al.,1981). 
This chapter will discuss the age and sex characteristics, 
and biochemical characteristics with respect to markers of 
alcohol usage, in a number of different groups identified 
in the study population of 119 patients admitted to Prince 
Henry's Hospital during the study period of 15 months. 
These groups include: 
1) Heavy and light drinkers, identified in Casualty by 
interview, and subdivided into two groups by the presence 
or absence of upper gastro-intestinal haemorrhage. 
2) Those consuming (a) 0-39 G/day, (b) 40-79 G/day, 
(c) >80 G/day, and (d) >40 G/day, as assessed in a 
subsequent ward interview. 
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INTRODUCTORY CHART 
FLOW CHART OF STUDY GROUPS USED IN THIS THESIS 
AND PLAN OF DATA ANALYSIS. 
119 PATIENTS 
1------> 
1------:--> 
1------> 
1-------> 
CHAP 4: 
AGE, SEX 
CHARACTERISTI 
STUDIED I > 63 DIETARY 
INTAKES 
DEFINED IN CASUALTY AS: 
HEAVY DRINKERS WITH H&M, n=29 n=16 
HEAVY DRINKERS WjO H&M, n=29 > n=12 <-
LIGHT DRINKERS WITH H&M, n=37 n=26 
LIGHT DRINKERS WjO H&MN n=24 n=9 
DEFINED IN THE WARD AS CONSUMING: 
CONSUMING 0-39 GjDAY ALCOHOL,n=49 
CONSUMING 40-79 GjDAY ALCOHOL,n=6 
CONSUMING >80 GjDAY ALCOHOL,n=8 I-
CONSUMING >40 GjDAY ALCOHOL,n=14 
DEFINED BIOCHEMICALLLY AS: 
RECENT DRINKERS,n=8 § NONRECENT DRINKERS,n=21 > n=9 <-
DEFINED FROM A COMBINATION OF THE 
CASUALTY AND WARD DEFINITIONS AS: 
ALCOHOL ABUSERS ,n=ll 
NONABUSERS,n=32 
CHAP 5: 
NUTRITIONAL NUTRIENT 
CS BIOCHEMISTRY INTAKES 
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3) Recent and nonrecent drinkers, as identified by the 
presence or absence of biochemical markers of recent 
alcohol use. 
4) Two subgroups, derived from a combination of the 
Casualty and ward interview methods, which, although 
small, should allow for the separation of any 
nutritional differences due to the presence of excessive 
alcohol intake. These two subgroups have been termed, 
therefore, for the purposes of this thesis, "alcohol 
abusers" and "non-abusers". 
Of the 119 patients studied, 63 were able to give a 
dietary history within 72 hours of admission to hospital. 
A summary of the total number of patients in each of the 
above groups, together with the numbers able to give a 
dietary history, is given in the Introductory Table. 
4.1 THE INTERVIEW METHODS 
OF QUANTIFYING ALCOHOL CONSUMPTION 
4.1.1 The casualty interview definition 
of heavy drinker and light drinker 
Each patient was asked a series of questions regarding 
their alcohol consumption habits during their casualty 
transit prior to formal admission to hospital. The 
questions asked are documented in Appendix 1. 
On the basis of their answers to these questions, patients 
were divided into two groups :-
a) Light drinkers, consuming less than approximately 
80 grams of ethanol per day on a regular basis. 
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b) Heavy drinkers, consuming more than approximately 
80 grams of ethanol per day on a regular basis. 
Each of these two groups is capable of a further sub-
division depending on their mode of presentation (i.e with 
or without upper gastro-intestinal haemorrhage). 
Table 4.1 shows the sex and age characteristics of these 
two groups. 
The numbers of patients in the heavy drinking and light 
drinking groups were comparable. The majority of the heavy 
drinkers were male. Approximately one third of the light 
drinkers were female. 
The heavy drinkers were significantly younger than the 
light drinkers. 
There was a tendency, not reaching significance, for 
female light drinkers to be older than male light drinkers. 
Too few females were heavy drinkers to enable comment on 
age differences from male heavy drinkers. 
The presence or absence of upper gastrointestinal 
haemorrhage did not affect the age distribution within 
either the heavy or light drinking groups or between 
these two groups. 
TABLE 4.1 
SEX, AGE CHARACTERISTICS OF GROUPS 
CLASSIFIED IN CASUALTY INTERVIEW 
ACCORDING TO ALCOHOL CONSUMPTION AND MODE OF PRESENTATION 
HEAVY CONSUMPTION LIGHT CONSUMPTION 
TOTAL,n 58 61 
AGE 53. 2±1. '3 61. 2±1. '3 
MALES,n 52 3'3 
AGE 52. 1±2. 0 5'3.8±2.2 
FEMALES,n 6 22 
AGE 62.5±2.8 64.8±3.2 
H&M+ H&M- H&M+ H&M-
TOTAL,n 2'3 2'3 37 24 
AGE 54.5±3.0 51. 8±2.4 61.2±2.3 62.3±3.0 
MALES,n 26 26 22 17 
AGE 53.'3±3.3 50.3±2.4 5'3.'3±2.8 5'3.8±3.7 
FEMALES,n 3 3 15 7 
AGE 5'3.6±3.3 65.3±4.4 63.2±4.2 68.1±5.0 
'----------- . 
--- ------
P 
<0.01 
<0.02 
ns 
<0.02 
ns 
ns 
~ 
I 
..... 
~ 
~ 
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4.1.2 The ward interview definition 
of alcohol intake. 
Patients who were able to cooperate were interviewed 
within 72 hours of hospital admission. 
questionnaire documented in Appendix 2 
administered to the patients and included a 
The dietary 
and 3 was 
section on 
alcohol consumption. Because some patients were extremely 
ill, post-operative, or refused to be interviewed, only 63 
of the 119 patients were able to be documented in this 
manner. 
Table 4.2 lists the classification of the patients 
according to their volunteered alcohol intake from this 
interview and their clinical mode of presentation. 
Table 4.3 further characterises these groups according to 
their age and sex. 
The majority of the patients who were seen volunteered an 
alcohol intake less than 40 grams per day. 
Almost of all the patients consuming > 40 grams per day 
were male. Approximately one third of the group consuming 
< 40 grams per day, were female. There was a tendency, not 
reaching significance, for the group consuming> 40 grams 
per day to be younger. Females drinking < 40 grams per 
day, were significantly older than males in the same 
group. There were too few females consuming > 40 grams per 
day to comment on differences in age from males in the 
same group. The presence or absence of upper gastro-
intestinal haemorrhage did not affect the age distribution 
within the groups consuming a similar amount of alcohol or 
between the groups consuming different amounts of alcohol. 
TOTAL,n 
ALCOHOL 
INTAKE G/DAY 
MALES,n 
ALCOHOL 
INTAKE G/DAY 
FEMALES,n 
ALCOHOL 
INTAKE G/DAY 
TOTAL,n 
ALCOHOL 
INTAKE G/DAY 
MALES,n 
ALCOHOL 
INTAKE G/DAY 
FEMALES,n 
ALCOHOL 
INTAKE G/DAY 
TABLE 4.2 
WARD INTERVIEW GROUPS CLASSIFIED ACCORDING TO ALCOHOL INTAKE 
0-39G/DAY 40-79G/DAY >80G/DAY >40G/DAY 
49 6 8 14 
8. 8±1. 7 53.6±4.6 167.5±23.9 126.7±7.6 
33 5 8 13 
1O.0±2.1 56.6±5.2 167.5±23.9 128.7±22.4 
16 1 0 1 
6.2±2.8 
- - -
HB:M NO HB:M HB:M NO HB:M HB:M NO HB:M HB:M NO·HB:M 
32 17 2 4 7 1 9 5 
7.6±2.0 11. 0±2. 7 - 53.6±7.3 163.9±27.0 - 134.4±46.5 88.3±35.0 
22 11 1 3 7 1 8 4 
1O.4±2.7 9.3±3.2 
-
51.7±6.3 164.0±29.1 
-
148. 9±27. 6 80.2±26.0 
10 6 1 1 0 0 1 1 
L4±LO 14. 1±6. 5 
- - - - - -
---
I 
I 
I 
~ 
I 
i-' 
~ 
O'l 
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TABLE 4.3 
AGE CHARACTERISTICS 
AND MODE OF PRESENTATION TO HOSPITAL, 
OF GROUPS CLASSIFIED ACCORDING TO WARD ASSESSMENT 
OF ALCOHOL CONSUMPTION 
SEX WARD ASSESSMENT OF ALCOHOL INTAKE 
0-39G/DAY 40-79G/DAY >80G/DAY p >40G/DAY 
TOTAL,n 49 6 8 14 
AGE 62.4±1.9 53.0±6.6 56.0±6.0 n. s. 52.8±4.2 
MALES,n 33 5 8 13 
AGE 59.0±2.2 49.8±7.0 56.0±6.0 n.s. 53.8±4.4 
FEMALES,n 16 1 0 1 
AGE 69.3±2.9 - - - -
CLINICAL 
H&M+,n 32 3 7 10 
AGE 62.5±2.5 38.3±2.7 54.5±6.7 <0.02 49.6±5.2 
H&M-,n 17 3 1 4 
AGE 62.2±3.0 58.6±7.9 - - 60.8±5.9 
p p p P 
0-39G/DAY >40G/DAY 0-39G/DAY >40GIDAY 
-MALES MALES H&M H&M 
vs. vs. vs. vs. 
FEMALES FEMALES WIO H&M W/O H&M 
<0.01 ns ns 
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4.1.3 A comparison of the casualty and ward interviews 
Tables 4.4A and 4.4B relate the two questionnaire methods of 
assessing alcohol intake. 
Seven patients from a total of 28 in the heavy drinking 
group admitted to an alcohol intake greater than 80 gjday 
and only a further 3 admitted to an intake of more than 40 
gjday. Of the 8 patients who admitted an alcohol intake 
greater than 80 gjday, 7 were classified in Casualty as 
being heavy drinkers. 
Thirty-four patients from a total of 35 in the light 
drinking group admitted to an alcohol intake less than 80 
gjday, and 32 admitted to an intake of less than 40 gjday. 
Of the 55 patients who admitted an alcohol intake less 
than 80 gjday, 35 were classified in Casualty as being 
light drinkers. 
Either the casualty definition of alcohol abuser is 
too sensitive or the ward definition is too insensitive. 
4.2.1 THE LABORATORY IDENTIFICATION OF ALCOHOL USE 
Table 4.5 lists the relationship between the 
laboratory parameters used to identify alcohol users and 
objective measurements of alcohol use. 
The three laboratory parameters measured to try to 
identify alcohol use were gammaglutamyl transpeptidase 
(rGT), serum triglycerides (TRIG), and mean corpuscular 
volume (MCV). 
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The "objective" measurements of alcohol use were serum 
ethanol (ETOH), and alcohol intake (ALC) , as determined 
from the ward interview. 
The concordance W of the three biochemical markers is not 
statistically significant. Thus,the three laboratory 
parameters do not appear to have any relationship with 
each other, which might suggest that their magnitude taken 
together reflects internal or external influences. 
This provides a basis to observe their concordance with 
the measures of alcohol use to see whether any significant 
concordance so induced might reflect alcohol usage by 
itself. 
However, it is also relevant to observe that there is a 
significant (p <0.02) correlation between rGT and MCV, 
suggesting that there may be a direct effect of rGT on MCV 
(the variance is 16%) or vice versa, or both these two 
parameters together may be subjected to an outside third 
influence ( e.g. liver disease.) There is no correlation 
between rGT and TRIG, or MCV and TRIG. 
Thus, whilst concordance is used to analyze the effect of 
objective markers of alcohol use on these laboratory 
parameters, care must be taken in the interpretation of 
rGT or MCV independently as markers of alcohol use since 
they are clearly correlated with each other. 
The three laboratory parameters rGT, TRIG and MCV are 
significantly (p<O.Ol) concordant with EtOH, suggesting 
that elevated rGT MCV and TRIG together will reflect the 
magnitude of recent alcohol use. 
TABLE 4.5 
RElATIONSHIP BETWEEN LABORATORY PARAMETERS 
USED TO IDENTIFY ALCOHOL ABUSERS 
AND "OBJECTIVE" MEASUREMENTS OF ALCOHOL USE 
RELATIONSHIPS BETWEEN PARAMETERS 
n IV P 
fGT TRIG M:V 32 0.45 ns 
rS p 
fGT VS. TRIG. 95 0.07 ns 
fGT VS. MCV 35 0.41 <0.02 
MeV vs. TRIG. 35 -0.04 ns 
EtOH vs. ALe. INTAKE 38 0.27 ns 
REIATIONSHIPS BETWEEN SERUM ETHANOL AND PARAMETERS 
n IV P 
EtOH rGT TRIG. M:V 28 0.47 <0.01 
EtOH fGT TRIG 70 0.57 <0.001 
EtOH fGT M:V 28 0.59 <0.01 
EtOH M:V TRIG 28 0.53 <0.05 
rS p 
EtOH vs. rGT 74 0.47 <0.001 
EtOH vs. M:V 32 0.41 <0.05 
EtOH vs. TRIG. 70 0.31 <0.01 
DAILY ALCOHOL INTAKE (WARD INTERVIEW) AND PARAMETERS 
n IV P 
Alc . Int. rGT TRIG MeV 15 0.41 ns 
Alc. Int. fGT TRIG. 15 0.42 ns 
Alc.Int. fGT MCV 15 0.67 <0.01 
Alc. Int. MeV TRIG. 15 0.46 ns 
rS p 
Alc.Int. vs. fGT 52 0.34 <0.01 
Alc.Int. VS. MCV 23 0.51 <0.02 
Alc.Int. VS. TRIG: 52 -0.10 ns 
IV Coefficient of Concordance. p under Chi square 
rS Spearman's Coefficient of Rank Correlation 
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The concordance between EtOH and any two of the three 
laboratory parameters is statistically significant 
(EtOH/rGT/TRIG,p<O.OOl ; EtOH/rGT/MCV, p<O.Ol; 
EtOH/MCV/TRIG p < 0.05). Further, there is a significant 
correlation between EtOH/rGT (p <0.001), EtOH/TRIG (p 
<0.01), and EtOH/MCV (p <0.05). Thus, elevated levels of 
all three laboratory parameters, rGT, TRIG and MCV 
independently reflect the magnitude of recent alcohol 
use. 
Table 4.5 shows that the three laboratory parameters taken 
together are not statistically significantly concordant 
with alcohol intake ALC, as assessed by the ward interview 
method. If only two of the three laboratory parameters are 
used, then a statistically significant (p <0.01) 
concordance is noted between ALC/rGT/MCV. 
In addition, there are statistically significant 
correlations between alcohol intake/rGT (p <0.01) ,and 
alcohol intake/MCV (p <0.02). Thus, elevated rGT and MCV, 
together or separately may reflect the magnitude of 
regular alcohol intake, but TRIG does not. 
The table suggests that it is reasonable to use the 
laboratory parameters rGT and MCV, when elevated, either 
singly or in combination to reflect an increased average 
daily alcohol consumption. 
The table also suggests that it is reasonable to use the 
three laboratory parameters rGT, MCV and TRIG either 
singly or in any double or triple combination to reflect 
recent alcohol consumption. However, because of the 
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correlation between rGT and MCV, caution must be'used when 
interpreting their elevation as a reflection of alcohol 
use either regularly or recently.No mechanisms are implied 
in these interpretations. The quantification of recent or 
regular daily alcohol consumption from the laboratory rGT, 
TRIG and MCV is extremely difficult. 
4.2.2 RECENT AND NONRECENT DRINKERS 
Table 4.6 shows the age and sex characteristics of two 
groups defined on the basis of biochemical markers of 
recent alcohol use. 
Recent drinkers were defined as those patients presenting 
with a detectable ETOH level PLUS an elevated rGT (>60 U/l 
in females, >45 U/L in males) PLUS TRIG>2.0 mmol/l. 
Nonrecent drinkers were defined as those patients 
presenting with ETOH=O.O mmol/L PLUS a normal rGT «=60 
U/L in females,<=45 U/L in males) PLUS TRIG<=2.0 mmol/L. 
Recent drinkers were significantly younger than nonrecent 
drinkers. 
Recent male drinkers were significantly younger than 
nonrecent male drinkers. No females were recent drinkers. 
4.3 A COMPARISON OF THE INTERVIEW METHODS 
AND THE LABORATORY METHODS 
Table 4.7 describes the biochemical markers of alcohol use 
in the heavy and light drinking groups from Casualty. 
There is no significant differences between the groups 
with respect to MCV, rGT and TRIG. Both of the heavy 
drinking subgroups have a significantly elevated ETOH. 
TABLE 4.6 
AGE, SEX CHARACTERISTICS OF RECENT AND NONRECENT DRINKERS. 
AGE RECENT DRINKERS NONRECENT DRINKERS P 
TOTAL 44.6±4.2 65.0±2.7 <0.001 
n 8 21 
MALES 44.6+4.2 69.0±5.0 <0.01 
n 8 8 
FEMALES - 64.4+2.6 -
n 0 13 
MARKER 
MCIJ 
n 
gGT 
n 
TRIG 
n 
ETOH 
n 
TRBLE 4.l 
LABORATORY t'1ARI(ERS OF ALCOHOL USE I N CASUALTY GROUPS. 
HEAVY CONSUMPTION ~EAVY CONSUMPTION LIGHT CONSUMPTION LIGHT CONSUMPTIo.N 
PLUS H&M \.-.I/O H&t-1 PLUS H&M ~Vo. HB:M 
88.7±2.6 9S-4±88.6 8.4.1±2-4 88.6;'4.0 
10 8 16 8 
tS4±77 19S±39 43±1D 84±37 
26 28 30 17 
. 3.0±0.S 2.6±0.S 2. 1±o.. 2 1.9±0.3 
26 26 33 17 
18.8±S.9 9.0±3.S D..S±0.3 0..4:1:0..3 
19 20. 23 IS 
I 
- -
-
~- .--- ... ------
P 
n.s. 
n.s. 
n.s. 
<0.001 
~ 
U\ 
Ci' 
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Table 4.8 shows the biochemical markers of alcohol use in 
the groups whose alcohol intake was volunteered at the 
ward assessment. There is no significant difference 
between the 0-39, 40-79 and >80 G/day groups with respect 
to rGT, MeV, or TRIG. As regular alcohol intake increases, 
there is a significant increase in ETOH. 
Table 4.9 describes the use of laboratory parameters of 
alcohol use in the identification of increased regular 
consumption of alcohol and compares the two interview 
methods of quantifying alcohol intake and the biochemical 
method of identifying recent alcohol intake. 
Although rGT, using the hospital normal ranges, was 
elevated in approximately half of the total patients 
studied, a large number of both heavy alcohol consumers, 
as defined by the casualty interview, and those admitting 
to an alcohol intake greater than 80 g/day, as calculated 
from the ward interview, had a normal rGT, and a number of 
light drinkers, as defined by the two methods had an 
elevated rGT. 
An elevated rGT does not help in the discrimination 
between heavy alcohol users and light users, as determined 
by the interview methods. 
Similarly, an elevated MeV, using the hospital normal 
ranges, does not discriminate between heavy alcohol users 
and light users, as determined by the interview methods. 
Too few patients had both an elevated rGT and elevated Mev 
to allow a combination of the two tests to help 
discriminate between heavy alcohol users and light alcohol 
users as determined by the interview methods. 
TRBLE 4.8 
LRBORATORY MARKERS.OF ALCOHOL USE IN WARD ASSESSMENT OF ALCOHOL INTAKE. 
MARKER 0-39 G/DAY 40-79 G/DAY >80 G/DAY P. >40 G/DAY 
MC'J 82.7±2.7 94.0±3.8 90.3±2.0 n.s. 92.4±2.3 
n 16 4 3 7 
rGT 64±12 51::t.15 67:t14 n.s. 60:tlO 
n 40 5 7 12 
TRIG 2.4±O.4 1, 8±O. 5 2.4:tO.9 n.s. 2. 1::t.O. 5 
n 40 5 7 12 
ETOH 3. 0±1. 7 7.3:t7.3 33.S:t33.S <0.01 16. O:tl1. 2 
n 32 4- 2 6 
- -
.-
~ 
\ 
--U\ 
D'( 
TABLE 4.'3 
USE OF LRBORRTORY PARAMETERS OF ALCOHOL ABUSE TO IDENTIFY 
INCREASED REGULAR CONSUMPTION OF ALCOHOL: 
COMPARISON WITH THE INTERVIEW METHODS 
OF QUANTIFYING ALCOHOL INTAKE 
GROUPS RAISED gGT RA I SED ~1C") 
ALL PATIENTS 47/102 7/42 
CASUALTY HEAVY CONSUMPTION 36/54 4/18 
CASUALTY LIGHT CONSUMPTION 10/48 3/24 
WARD 0--3'3 G/DAY 15/41 1/14 
WARD >80 G/DAY 4/7 0/2 
WARD >40 G/DAY 6/12 1/5 
I 
-t-
I 
U\ 
-.(J 
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4.4 THE DEFINITION OF ALCOHOL ABUSE AND NON ABUSE 
USED IN THIS THESIS 
There is a homogeneity of the sex nad age characteristics 
of heavy alcohol consumers and light alcohol consumers, as 
elicited by the two different interview methods. Similar 
findings are also found in the biochemically defined 
recent and nonrecent drinkers. 
These findings are that heavy, regular or recent users of 
alcohol admitted to hospital tend to be male, and tend to 
be younger when compared to light, infrequent or nonrecent 
users of alcohol. 
A combination of the two interview methods, is likely to 
maximise the advantages of:-
(1) flexibility of definition available from the 
ward interview . 
(2) sensitivity to alcohol intake available from 
the casualty interview 
at the risk of reducing the pool of so-defined alcohol 
abusers. 
From sections 4.2 and 4.3 it is concluded that the use of 
the two laboratory markers, rGT and MeV either singly or 
together whilst associated with raised regular daily 
alcohol intake, does not add to the definition of alcohol 
user derived from the interview methods. 
Two groups can be derived from a combination of the 
interview methods, who will, for the purposes of this 
thesis, be defined as "alcohol abusers" and "non-
abusers" . 
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ALCOHOL ABUSERS 
These patients belong to the casualty groups with a 
heavy alcohol consumption AND have a ward interview 
alcohol intake greater than 40 grams per day. 
ALCOHOL NON-ABUSERS 
These patients belong to the 
light alcohol consumption AND 
casualty groups with a 
have an alcohol intake of 
than less than 40 grams per day based on the ward 
interview. 
Whilst these two defintions clearly leave a middle ground 
of patients who are likely to consume significant amounts 
of alcohol, they are likely to allow any different 
characteristics, with respect to nutritional status, 
between alcohol abusers and non-abusers to be clearly 
differentiated. 
As well as comparing the nutritional status of the heavy 
and light drinking groups, both with and without H&M, the 
groups classified according to their admitted alcohol 
intake, and the biochemically defined recent and nonrecent 
drinkers, it is intended to compare measurements between 
the "alcohol abusing" and "nonabusing" groups, and to use 
the laboratory markers of alcohol use, rGT and MeV, as 
markers within these two groups, of a quantitative 
correlation to a measured characteristic such as 
a nutrient intake or a biochemically measured nutrient. 
Table 4.10 lists some of the characteristics of the 
alcohol abusing and non-abusing groups who will be used 
in this thesis. 
TRBLE 4.10 
CHRRACTERISTICS OF THE RLCOHOL-ABUSING AND NON-ABUSING GROUPS 
USED IN THIS THESIS 
ALCOHOL ABUSERS NON-ABUSERS P 
n 11 32 
M:F 11 :0 21: 11 
AGE 55. 2±5. 1 65.9±2.5 <0.05 
(25-79) (37-88) 
HB:M 7/11 23/32 
ALCOHOL INTAKE 131. 7±25. 5 6. b±1. 9 <0.001 
(43.2-295.4) (0-37.1) 
ELEVATED gGT 6/8 5/23 
ELEVATED MCV 1/7 0/10 
ELEVATED TRIG 3/9 10/25 
ELEVATED EtOH 2/5 2/20 
I 
I 
~ 
r 
-
rJ 
TABLE 4.11 
REASOOS FOR ADMISSION TO HOSPITAL 
ALCOHOL ABUSERS AND NON-ABUSERS 
ALCOHOL ABUSERS 
(n=ll) 
UPPER Gil HAOORRHAGE: M-W TEAR 3 
GASTRIC EROSIONS 1 
OESOPHITIS 1 
LESION UNIDENTIFIED 2 
NON-ABUSERS 
(n=32) 
DUODENAL ULCER 14 
GASTRIC ULCER 6 
M-W TEAR 1 
VARICES 1 
LESION UNIDENTIFIED 1 
OTHER Gil TRACT DISEASE: ACUTE PANCREATITIS 1 HIATUS HERNIA 1 
CHRONIC PANCREATITIS 1 CONSTIPATION 1 
RECTAL BLEEDING 1 
RESPIRATORY DISEASE: C.O.A.D. 2 
JOINT DISEASE: OSTEO-ARTHRITIS 1 
RHEUMATOID ARTHRITIS 1 
OTHER CHRONIC DISEASE: Fe DEFICIENCY ANAEMIA 1 
NEUROPATHIC ULCER 1 
GENERAL DEBILITY 2 
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All of the alcohol abusers (n=ll) are male. Approximately 
one third of the non-abusers (Total n =32 ), are female. 
The alcohol abusers tend to be (p <0.05) younger than non-
abusers. Approximately two thirds of both alcohol abusers 
and non-abusers have presented to hospital with upper 
gastrointestinal haemorrhage. The average alcohol intake 
of the alcohol abusing group is clearly greater than 80 
grams per day whilst the non-abusers clearly consume less 
than one standard drink «10 grams) of alcohol per day. 
Most of the alcohol abusers have an elevated rGT whilst 
most of the non-abusers have a normal rGT. Neither MeV, 
TRIG or EtOH help in distinguishing one group from the 
other. 
Table 4.11 describes the admission diagnoses applied to 
these two groups. These two groups have a totally 
different disease spectrum, which makes it difficult to 
compare them on any grounds other than the differences 
between their alcohol consumption. Nevertheless, their age 
and sex distributions are similar to those elicited by the 
two interview methods. 
CONCLUSION 
This chapter has examined the age and sex characteristics 
of the study population of 119 hospital patients used in 
this thesis with respect to their alcohol habits. 
In Casualty, two groups were identified with respect to 
heavy or light alcohol consumption based on responses to a 
questionnaire. Each of these groups contained patients 
with or without haematemmesis and/or melaena. 
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Of these 119 patients, 63 volunteered an alcohol intake 
during a ward dietary assessment, within 72 hours of 
admission, and were able to be divided into groups with 
respect to volunteered alcohol intake. 
A further two groups of recent and nonrecent drinkers, 
defined from biochemical markers of alcohol use, were also 
identified from within the study population. 
All of these groups showed that heavy, regular or recent 
alcohol users were likely to be male and younger than 
their counterparts. This appears to be consistent with the 
findings in the literature (Klatsky et al •. 1977; Roe,1978). 
Nevertheless, the groups were not synonymous with each 
other. Some of the reasons are likely to include the 
amnesic factor associated with recent alcohol intake 
(Alanko,1984) and selective nonresponse errors 
(Wilson,1981). An important factor could involve the 
negative reinforcement associated with the frequent asking 
of alcohol intake which commonly occurs in hospital, from 
resident medical staff, nurses, dietitians, and students. 
It is also true that only 63 of the 119 patients were 
interviewed in the ward, and that nearly, but not all 
patients had a total biochemical screen with respect to 
markers of alcohol use, consequent upon laboratory errors 
etc. This may well have led to a loss of identifying 
ability. 
Biochemical markers of alcohol use suffer from the lack of 
specificity, and sensitivity, (Clark et al.,1983; Whitfield 
et al., 1978), and are unable to help in quantifying 
alcohol intake. The data presented here appears to support 
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the view that a definition of heavy/light alcohol intake, 
or regular low/high alcohol intake cannot be derived from 
laboratory markers alone, although recent and nonrecent 
drinkers can be so defined. 
The thesis has defined a small subgroup of "alcohol 
abusers" and "nonabusers", derived from the two interview 
methods which should allow for the assessment of any 
nutritional differences between them. The succeeding 
chapter will proceed to assess the nutritional status of 
all of the groups discussed in this chapter: 
1) Heavy and light drinkers. 
2 Regular high and low drinkers. 
3) Recent and nonrecent drinkers. 
4) "Alcohol abusers" and "nonabusers". 
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CHAPTER 5 
THE NURITIONAL STATUS OF ALCOHOL USERS 
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Because of the effects which alcohol can have on the 
uptake and utilization of a wide range of nutrients, there 
is interest in attempting to determine the contribution 
which is madetb undernutrition in individuals consuming 
large amounts of alcohol, by means of altered intake of 
foodstuffs. 
Studies, as in this thesis, are often made on individuals 
entering hospital, usually as a consequence of the 
physical, metabolic or psychological effects of alcohol. 
The data reported here relate to the groups characterised 
in Chapter 4, who are various subdivisions of the study 
population of 119 patients constituting the cohort of this 
thesis. Sixty-three patients completed a dietary 
assessment within 72 hours of hospital admission. Details 
of the dietary methodology and its validation are found in 
Chapter 3 and App~ndices 2 and 3. 
5.1 NUTRIENT INTAKES IN HEAVY AND LIGHT DRINKERS 
5.1.1 Energy and macronutrient intakes 
Table 5.1 describes the energy and macronutrient intakes 
in the groups classified in Casualty as heavy or light 
drinkers, with each category having matched subgroups 
with and without H&M. 
There is no significant difference between the groups with 
respect to total energy intake, and energy intake after 
subtraction of the component due to alcohol. 
There is no significant difference between the groups with 
respect to carbohydrate, fat or protein intakes. By virtue 
TRBLE 5.1 
ENERGY RNO MACRONUTRIENT INTAKES IN CASURLTY GROUPS. 
HEAVY CONSUMPTION HERVY CONSUMPTION LIGHT CONSUMPTION 
NUTRIENT PLUS HB:M ""/0 HB:M PLUS H&M 
Cn=16) (n=12) (n=26) 
ENERGY (MJ) 12 . '33::d . 71 14.20±2.06 11. 17±1.31 
NONALCOHOL 11. 46±1. 18 13.05±1.'3'3 10. 7S±1. 31 
ENERGY (MJ) 
CHO G/OAY 272±2'3 354±56 272±33 
FAT G/OAY 127±16 121±1 '3 113±16 
PROTEIN G/OAY '3S±10 11'3±21 '31±10 
ALCOHOL G/OAY 76±23 3S±5 13±5 
LIGHT CONSUMPTION 
""/0 HB:M 
(n='3) 
'3.42±1.0S 
'3. 15±1. 05 
240±31 
%±17 
6S±6 
'3±4 
P 
n.s. 
n.s. 
n.s. 
n.s. 
n.s. 
<0.01 
I 
~ 
~ 
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of the selection criteria, one would expect there to be a 
difference between the groups with respect to alcohol 
intake (p<O.Ol), although the alcohol intake was 
quantified only after hospital admission. 
5.1.2 Water soluble vitamin intakes 
Table 5.2 documents the intake of the water soluble 
vitamins in the heavy and light drinkers. 
There is a tendency for the intake of thiamin to be 
significantly (p<0.05) different between the groups, when 
related to total energy intake, being lower in the heavy 
drinkers presenting with H&M. This tendency disappears 
when the contribution of alcohol to total energy intake is 
removed from consideration of thiamin intake. 
The total folate intake of the groups are significantly 
(p<0.02) different, being higher in the heavy drinking 
groups. Despite the fact that folates and vitamin Care 
often found together in foods, there is no significant 
difference in vitamin C intake. 
There is no significant difference between the groups for 
the intake of any of the other water soluble vitamins. 
5.1.3 Fat soluble vitamin intakes 
Table 5.3 documents the intakes of the fat soluble 
vitamins in the heavy and light drinking groups. 
There are no significant differences between the groups 
with respect to the intake of any of the fat soluble 
vitamins. 
TABLE 5.2 
WATER-SOLUBLE VITAMIN INTAKES IN CASUALTY GROUPS. 
HEAVY CONSUMPYION 
NUTRIENT PLUS H&M 
Cn=16) 
THIAMIN mg/OAY 1. 14±O. 10 
THIAMIN/MJ O.09±0.007 
THIAMIN/NONALCMJ 0.10±O.006 
RIBOFLAVIN mg/DAY I 2.4±O.3 
RIBDFLAVIN/MJ D.18±D.D2 
RIBOFLAVIN/NONALCMJI 0.21±0.02 
NIACIN mg/OAY 22.9±2.8 
NIACIN/MJ 1.74±O.17 
NIACIN/NONALCMJ 2.07±0.19 
PANTOTHENATE mg/OAYI 6.3±0.9 
BIOTIN pG/DAY 31.2±4.8 
PYRIDOXINE mg/DAY 1.7±1.2 
VITAMIN B12 pG/DAY 9±2 
TOTAL FOLATE pG/OAY 2S3±32 
VITAMIN C mg/OAY 7S±12 
HEAVY CONSUMPTION 
WID H&M 
(n=12) 
1.79±0.44 
0.12±0.D1 
0.14±0.02 
7.3±3.7 
D.47±D.18 
0.50±0.18 
2S.9±4.8 
1. 87±0. 17 
2. 12±O.2S 
6. 6± 1.0 
29.4±6.3 
2. 1±0. 5 
9±2 
322±S2 
122±39 
LIGHT CONSUMPTION 
PLUS H&M 
(n=26) 
1.49±0.24 
0.15±0.01S 
0.15±0.02 
2.8±0.6 
D.36±0.14 
0.37±0.14 
19.5±2.S 
1. 94±0. 17 
2.00±0.18 
6.2±1.0 
26.8±2.9 
1. 4±0. 2 
8±2 
198±18 
72±10 
LIGHT CONSUMPTION 
WID H&M 
(n=9) 
1. 13±O. 14 
0.13±O.02 
D.13±0.02 
1.9±0.4 
0.20±O.03 
O. 2hO. 04 
16.2±1.5 
1. 84±O. 17 
1. 89±O. 17 
4. l±O. 6 
20.4±3.9 
1. 1±0. 1 
6±2 
185±26 
82±18 
P 
n.s. 
<O.OS 
n.s. 
n.s .. 
n .. s. 
n_s .. 
n.s. 
n.s .. 
n_s. 
n.s. 
n.s. 
n.s. 
n.s. 
<0.02 ~ 
n .. s .. 
--.l 
TRBLE 5.3 
FRT-SOLUBLE VITRMIN INTRKES IN CASUALTY GROUPS. 
HEAVY CONSUMPTION HERVY CONSUMPTION LIGHT CONSUMPTION LIGHT CONSUMPTION 
NUTRIEtH PLUS H&M ~'VO HB:M PLUS H&M ~UO HB:t1 P (n=16) (n=12) (n=26) (1"1=9) 
CAROTENE jJG/OAY 3885±1035 5361±1192 3963±E.ll 3853±754 n.s. 
RET I NOL EQU I \)5. jJG/OR'y' 825±225 930±384 803±153 445±65 n.s .. 
VITAMIN 0 jJG/OAY 4. O±1. 0 3. 5±1. 1 5. 8±1. 2 2.3±O.7 n.s. 
I.) I TAM IN E vG/OAY E..E.±1.2 13.8±8.3 E..O±1.2 3.7±O.5 n.s. 
- -'-- - -_ ... - - --
__ L- _._ 
---- ---
~ 
-J 
I" 
TRBLE 5.4 
t1 I NERRL RND M I CRONUTR I ENT I NTRKES I N CASUALTY GROUPS. 
HEAVY CONSUMPTION HEAVY CONSUMPTION LIGHT CONSUMPTION LIGHT CONSUMPTION 
I NUTRIENT PLUS H&M ~/O H&M PLUS H&M ~~/O H&M P (n=16) Cn=12) (n=26) (n=9) I 
CRLCIUM mg/DAY 1178:t218 1398:t261 1199:t197 911:t26 n.s. 
MAGNESIUM mg/DRY 320:t52 411:t62 381:t88 232:t34 n.s. 
IRON mg/DRY 13:tl 16:t3 12:tl lO:tl n.s. 
COPPER mg/DAY 1. 9:tO. 4 1.9:tO.4 1. ?:to. 3 1. 3:tO. 1 n.s. 
ZINC mg/OAY 15:t3 16:t3 12:tl 9:tl n .. s. 
PHOSPHORUS mg/OAY 1590:t240 1990:t310 1610:t230 1170:t170 n.s. 
DIETARY FIBRE G/DAY 15:t2 22:t4 18:t3 15:t2 n.s. 
-- - ---
~----
- -- -
-_ ... _--_ .. _---
Cl\ I 
i;3 
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5.1.4 Mineral and micronutrient intakes 
Table 5.4 lists the intakes of minerals and 
micronutrients, and dietary fibre in the heavy and light 
drinking groups. 
There are no significant differences between the groups 
with respect to the intakes of any of the minerals, 
micronutrients, or dietary fibre. 
5.2 NUTRIENT INTAKES IN GROUPS BASED ON 
WARD QUANTIFICATION OF ALCOHOL INTAKE 
5.2.1 Energy and macronutrient intakes 
Table 5.5 shows the energy and macronutrient intakes in 
the groups divided on the basis of their volunteered 
alcohol intake, during the dietary assessment which took 
place within 72 hours of hospital admission. Results are 
presented for 3 groups, i.e. 0-39 g/day alcohol intake, 
40-79 g/day, and >80 g/day, with respect to statistical 
analysis, but the results for the larger group consuming 
>40 g/day are also presented. 
There is a significant (p<O.Ol) difference between the 
groups with respect tp total energy intake, which is 
higher in the group consuming >80 g/day. This difference 
disappears when the component of energy attributable to 
alcohol is removed. 
There is no difference between the groups in the intake of 
carbohydrate, fat or protein. The group selection criteria 
TABLE 5.5 
ENERGY AND MRCRONUTRIENT INTAKES IN WRRO RSSESSMENT OF ALCOHOL INTAKE. 
NUTRIENT 0-39 G/OAY 40-79 G/ORY >80 G/OAY P (n=49) (n=6) (n=8) 
ENERGY (MJ) 10.82±0.81 14. 97±3. 10 18.18±2.37 <0.01 
NONRLCOHOL 10. 55±0.82 13. 42±3. 03 13. 14±1. 95 n.s. 
ENERGY (MJ) 
CHO G/OAY 270±22 343±72 315±44 n.s. 
FAT G/OAY 109±1O 129±30 147±25 n.s. 
PROTEIN G/ORY 89±7 132±39 105±16 n.s. 
ALCOHOL G/OAY 9±2 52±5 168±25 <0.001 
- --- -- ----
-- ~--
>40 G/OAY 
(n;::14) 
16. 81±1. 87 
13. 26±1. 64 
327±38 
140±19 
117±18 
118±21 
'---
I 
I 
I 
~ 
-J 
" 
,. 
~. 
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predicate a very significant (p<O.OOl) difference in 
alcohol intake. 
5.2.2 Water soluble vitamin intakes 
Table 5.6 documents the intake of water soluble vitamins 
in the groups divided on the basis of volunteered alcohol 
intake. 
There is a significant (p<O.Ol) difference in the intake 
of thiaminjMJ with respect to total energy intake, being 
lower in the group consuming more than 80 gjday of 
alcohol. This difference disappears when thiamin intake is 
related to nonalcohol energy intake. 
A similar pattern is seen with respect to riboflavin 
intake (p<0.02), but not niacin. 
A significant (p<O.Ol) difference in the intake of total 
folate is seen between the groups, being higher in the 
group consuming >80 gjday. There is no difference in 
vitamin C intake between the groups. 
Differences are also seen between the groups with respect 
to biotin intake (p<0.02), being higher in the >80 gjday 
group. 
5.2.3 Fat soluble vitamin intakes 
Table 5.7 shows the intakes of the fat soluble vitamins in 
the groups divided on the basis of volunteered alcohol 
intake. 
Intake of vitamin E is significantly (p<O.Ol) different 
TABLE 5.b 
WATER-SOLUBLE VITAMIN INTAKES IN WARD ASSESSMENT OF ALCOHOL INTAKE. 
NUTRIENT 
TH I At1 I N mg/OAY 
TH I AM I N/t1J 
THIAMIN/NONALCMJ 
RIBOFLAVIN mg/DAY 
R I 80FLA~.1 I N/MJ 
RIBOFLAVIN/NONALCMJ 
NIACIN mg/DAY 
NIACIN/t1J 
N I AC I N/NONAL C~lJ 
PANTOTHENATE mg/DAY 
BIOTIN 9G/DAY 
PYRIDOXINE mg/DAY 
VITAMIN 812 9G/OAY 
TOTAL FOLATE 9G/DAY 
VITAMIN C mg/OAY 
0-39 G/DAY 
(n=49) 
1. 40±0. 10 
D. 14±O. 01 
D. 14±0. 01 
2.7±0.4 
D.32±0.07 
D.33±0.08 
18.b±I.4 
I. 9±O. 1 
1. 9±O. 1 
5.7±O.b 
25. O±2. 1 
L 4±O. 1 
7±1 
204±16 
84±12 
40-79 G/DAY 
(n=b) 
2. OO±O. 80 
O.12±O.02 
0.13±O.02 
10.1±7.5 
0.48±0.28 
0.52±O.29 
29.4±9.2 
1. 8±0. 2 
2. 1±O. 2 
5.1±O.9 
26.5±6.4 
2.3±LO 
b±1 
306±58 
85±22 
>80 G/DAY 
(n=8) 
1.20±0.20 
O.Ob±O.Ol 
D. OShO. 01 
2.7±0.5 
D. 15±0. 02 
0.20±0.01 
30.4±3.8 
I. 7±0. 1 
2.4±0.1 
8. 5±1. 4 
43.0±7.7 
2.2±0.4 
13±2 
361±47 
79±21 
p 
n.s. 
<0.01 
n.s. 
<0.02 
n.s. 
n.s. 
<0.01 
n.s. 
n.s. 
n.s. 
<0.02 
<0.05 
n.s. 
<0.01 
n.s. 
>40 G./DA')" 
(n=14) 
I. 50±0. 40 
O. 08±0. D1 
O. 11±0. D1 
5.8±3.2 
0.29±0.12 
0.34±0.13 
30.0:!:4.3 
I. 8±0. 1 
2.3:!:0.1 
7. 2:!:1. 0 
36.b:t:5.7 
2.2:t:0.4 
10:t:2 
337:t:3b 
82:t:15 ~ 
0::: 
TRBLE ~.l 
FRT-SOLUBLE VITAMIN INTAKES IN WARD RSSESSMENT OF ALCOHOL INTRKE. 
NUTRIEtn 0-39 G/OR'r' 40-79 G/DR..,.' >80 G/ORY 
(n=49) (n=6) (n=8) 
CAROTENE .l-'G/ORY 3940±470 4475±1430 5520:!:1640 
RETINOL EOUIVS. VG/ORY 665±90 1265±765 1140±385 
VITRMIN D vG/DR'r' 4. 3±1. 7 4.2±1.8 5.4±1.7 
VITRMIN E vG/DRY 5.5±0.7 22.8:t18.3 5.8±2.0 
-
p 
n.s. 
n.s. 
n.s. 
<0.01 
>40 G/ORY 
Cn=14) 
5075±1090 
1193±380 
4. 9±1. 2 
13.6±7.0 
~ 
-l 
...J 
TABLE 5.8 
MINERAL AND MICRONUTRIENT INTAKES IN WARD ASSESSMENT OF ALCOHOL INTAKE. 
NUTPIENT 0-3'3 G/DAY 40-79 G/DA'.,.' >80 G/DAY p >40 G/DAi" 
(n=49) (n=6) (n=8) (n=14) 
CALC I Ut1 mg/OAY 1200:d40 1030:!:270 1235:!:240 n .. s .. 1145:!:175 
MAGNESIUM mg/OAY 2'30:!:30 735:!:285 515:!:80 <0.01 blO:!:130 
IPON mg/OAi" 12:!:1 18:!:5 14:!:3 n.s. 16:!:2 
COPPER mg/OAY 1.6:!:0.2 2.1:!:O.b 2.4:!:O.7 n .. s_ 2.2:!:0.5 
ZINC mg/OAY 12:f:l 18:f:5 17:f:5 <0.05 18:f:3 
PHOSPHORUS mg/OAY 14'30:f:145 2170:f:500 1'355:f:325 n.s. 2045:f:275 
DIETARY FIBRE G/OAY 17:f:2 2h5 Ib:f:4 n.s. 18:f:3 
lI'I 
I 
--.j 
c<; 
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between the groups, due to a higher intake in the group 
consuming 40-79gjday. There is no difference between the 
groups with respect to the intake of any of the other fat 
soluble vitamins. 
5.2.4 Mineral and micronutrient intakes 
Table 5.8 documents the intake of minerals, 
micronutrients, and dietary fibre in the groups classified 
according to their volunteered alcohol intake. 
There is a significant (p<O.Ol) difference between the 
groups with respect to magnesium intake, being lower in 
the group consuming 0-39 gjday alcohol. There are no 
significant differences between the groups with respect to 
other micronutrient or dietary fibre intakes. 
5 • 3 NUTRIENT INTAKES IN RECENT AND NONRECENT DRINKERS 
5.3.1 Energy and macronutrient intakes 
Table 5.9 lists the energy and macronutrient intakes in 
the 2 groups classified biochemically into recent and 
nonrecent drinkers on the basis of the presence or absence 
of ethanol in the serum, and elevated rGT and serum 
triglycerides. 
There is no significant difference between the 2 groups 
with respect to total energy intake. 
The groups do not differ in the intake of carbohydrate, 
fat or protein, or with respect to admitted regular 
alcohol intake. 
TABLE 5.9 
ENERGY AND MACRONUTRIENT INTAKES IN RECENT AND NONRECENT DRINKERS. 
NUTRIENT RECENT DRINKERS NONRECENT DRINKERS P (n=3) (n=9) 
ENERGY (MJ) 1l.17±l. 71 8.08±0.68 n.s. 
NONALCOHOL 10. 56±l. 89 7.66±0.59 n.s. 
ENERGY (MJ) 
CHO GjDAY 239±31 197±24 n.s. 
FAT GjDAY 117±31 79±10 n.s. 
PROTEIN GjDAY 101±34 64±6 n.s. 
ALCOHOL GjDAY 20±13 14±6 n.s. 
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5.3.2 Water soluble vitamin intakes 
Table 5.10 lists the intake of the water soluble vitamins 
in the 2 groups of recent and nonrecent drinkers. 
There are no significant (p<0.02 ) differences in the 
intakes of any of the water soluble vitamins between the 2 
groups. 
5.3.3 Fat soluble vitamin intakes 
Table 5.11 documents the intake of the fat soluble 
vitamins in the recent and nonrecent drinkers. 
There are no significant differences in fat soluble 
vitamin intakes between the 2 groups. 
5.3.4 Mineral and micronutrient intakes 
Table 5.12 shows the intakes of minerals, micronutrients 
and dietary fibre in recent and nonrecent drinkers. 
Recent drinkers consume significantly (p<0.02) more 
magnesium than nonrecent drinkers. There are no 
significant differences in the intake of the other 
micronutrients, or dietary fibre between the two groups. 
-;--1B'2.. 
TABLE 5.10 
WATER-SOLUBLE VITAMIN INTAKES IN RECENT AND NONRECENT DRINKERS. 
NUTRIENT RECENT DRINKERS NONRECENT DRINKERS P 
(n=3) (n=9) 
THIAMIN mg/DAY l1.1±0.3 1.1±0 .1 n.s. 
THIAMIN/MJ 0.10±0.02 0.14±0.01 n.s. 
THI AM I N/NONALCMJ 0.10±0.01 0.15±0.01 n.s. 
RIBOFLAVIN mg/DAY 2. 9±1. 4 1.7±0.1 n.s. 
RIBOFLAVIN/MJ 0.24±0.08 0.22±0.02 n.s. 
RIBOFLAVIN/NONALCMJ 0.25±0.07 0.23±0.02 n.s. 
NIACIN mg/DAY 14.6±2.2 16. 3±1. 0 n. s. 
NIACIN/MJ 1.3±0.1 2.1±0.2 <0.05 
NIACIN/NONALCMJ 1.4±0.1 2.2±0.2 <0.05 
PANTOTHENATE mg/DAY 6.7±2.4 3.6±0.3 <0.05 
BIOTIN IlG/DAY 29.6±12.1 17.6±2.0 n.s. 
PYRIDOXINE mg/DAY 1. 4±0. 3 1.0±0.1 n.s. 
VITAMIN B12 IlG/DAY 7±2 4±1 <0.05 
TOTAL FOLATE IlG/DAY 217±30 170±13 n.s. 
VITAMIN C mg/DAY 62±13 59±10 n.s. 
S-I <;(3 
TABLE 5.11 
FAT-SOLUBLE VITAMIN INTAKES IN RECENT AND NONRECENT DRINKERS. 
NUTRIENT RECENT DRINKERS NONRECENT DRINKERS P 
(n=3 ) (n=9) 
CAROTENE IlG/DAY 5230±3550 2630±665 n.s. 
RETINOL EQUIVS. IlG/DAY 720±325 420±70 n.s. 
VITAMIN D IlG/DAY 2.0±O.5 1. 4±O. 4 n.s. 
VITAMIN E IlG/DAY 5.0±1.3 3.2±O.4 n.s. 
TRBLE 5.12 
MINERRL RND MICRONUTRIENT INTRKES IN RECENT AND NONRECENT DRINKERS. 
NUTRIEtH RECENT DRINKERS NONRECENT DRINKERS P (n=3) Cn='3) 
CRLCIUM mg/DR'r' 1835±955 745±1D0 n .. s .. 
MRGNESIUM mg/DR'r' 330±65 215±15 <0.02 
IRON mg/OR'r' 10±1 9±1 n.s. 
COPPER mg/ORY 1.3±0.1 l.O±O.l n.s. 
ZINC mg/ORY 14±4 9±1 n.s. 
PHOSPHORUS mg/OR'r' 1875±740 1055±100 n.s. 
OIETRRY FIBRE G/ORY 12±1 14±1 n.s. 
:l: 
f 
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5 • 4 NUTRIENT INTAKES IN ALCOHOL ABUSERS AND NONABUSERS 
The two groups of "alcohol abusers" and "nonabusers" were 
characterised in Chapter 4. The criteria for selection 
used a combination of both the Casualty classification of 
heavy/light drinkers and the ward assessment of 
volunteered alcohol intake. The two groups thus produced 
are a small subsection of the total study population, 
chosen so that if there are any differences in nutritional 
status associated with alcohol abuse, they are likely to 
be seen in these groups. They have therefore been subjected 
to a more substantial analysis than the other groups. 
5.4.1 Energy and macronutrient intakes 
Figure 5.1 describes the intake of energy from all 
sources, and without the contribution due to alcohol 
itself, in alcohol abusers and non-abusers. 
Figure 5.2 describes the intakes of protein, fat, 
carbohydrate and alcohol in these two groups. 
Figure 5.3 describes the percentage of energy derived from 
all the macronutrients, whilst Figure 5.4 describes the 
percentage of energy derived from the macronutrients 
after the contribution of alcohol has been removed. 
Total energy intake is significantly greater in alcohol 
abusers than non-abusers. This difference disappears when 
the contribution to energy intake from alcohol is removed. 
The definition of the groups of alcohol abusers and non-
abusers automatically results in the highly significant 
5-186 
difference between the two groups in alcohol intake and 
the percentage of total energy intake due to alcohol. 
Protein intake is not significantly different between the 
two groups although there is a tendency for the percentage 
total energy intake contributed by protein to be less in 
alcohol abusers. This tendency disappears when the 
contribution of protein to non alcohol energy intake is 
considered. 
Fat intake is not significantly different between the two 
groups although the contribution of fat to total energy 
intake is significantly lower in alcohol abusers. This 
significant difference disappears when the contribution of 
fat to non alcohol energy intake is considered. 
There is no significant difference in carbohydrate intake 
between the two groups. The contribution of carbohydrate 
to total energy intake is highly significantly less in 
alcohol abusers. This difference disappears when the 
carbohydrate contribution to non alcohol energy intake is 
considered. 
Table 5.13 describes the relationship between markers of 
alcohol use, energy and macro-nutrient intakes. 
There is a significant correlation between energy intake 
and rGT in alcohol abusers. Although it might be concluded 
that this reflects alcohol intake, there is no similar 
such correlation between energy intake and alcohol intake 
in alcohol abusers. 
Neither rGT nor Mev appear to be correlated with protein, 
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TABLE 5.13 
REIATIONSHIP BEl'WEEN MARKERS OF ALCOHOL USE AND NUTRIENT INTAKES. 
NUTRIEm 
All patients ENERGY INTAKE 
Alcohol abusers 
Non-abusers 
All patients PROTEIN INTAKE 
Alcohol abusers 
Non-abusers 
All patients% ENERGY PROTEIN 
Alcohol abusers 
Non-abusers 
All patients FAT INTAKE 
Alcohol abusers 
Non-abusers 
All patients CHO INTAKE 
Alcohol abusers 
Non-abusers 
All patients% ENERGY ALCOHOL 
Alcohol abusers 
Non-abusers 
ENERGY INTAKES. 
ALCOHOL 
INTAKE 
g./day 
n rS 
63 0.31 
11 0.41 
32 0.24 
63 0.14 
11 0.10 
32 0.17 
63 -0.33** 
11 -0.65* 
32 -0.17 
63 0.11 
11 0.26 
32 0.10 
63 0.18 
11 0.06 
32 0.25 
63 0.90*** 
11 0.76** 
32 0.99*** 
*p<0.05 
**p<O.Ol 
***p<O.OOl 
n 
23 
6 
11 
23 
6 
11 
23 
6 
11 
23 
6 
11 
23 
6 
11 
23 
6 
11 
M:V gGT 
fl. Lu. 
rS n rS 
0.39 52 0.21 
0.43 9 0.80** 
0.33 23 0.13 
0.28 52 0.07 
0.60 9 0.30 
0.24 23 -0.07 
-0.09 52 -0.19 
0.14 9 -0.27 
0.06 23 -0.27 
0.27 52 0.12 
0.31 9 0.42 
0.32 23 -0.03 
0.30 52 0.23 
0.60 9 0.55 
0.12 23 0.27 
0.44* 52 0.32* 
-0.43 9 0.22 
0.21 23 0.46* 
<5-1 "{I 
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fat or carbohydrate intake in alcohol abusers or non 
alcohol abusers. 
The negative correlation demonstrated between the 
percentage of total energy contributed by protein intake 
and alcohol intake is consistent with an additive rather 
than displacement effect of alcohol on protein intake. 
5.4.2 Water soluble vitamin intakes 
Table 5.14 lists the intakes of water soluble vitamins in 
alcohol abusers and non abusers. 
The thiamin intake of alcohol abusers when related to 
total energy intake is significantly (p < 0.02) less than 
in non alcohol abusers. This difference disappears when 
the thiamin intake is related to the non alcohol total 
energy intake. 
Although in absolute terms the niacin intake of alcohol 
abusers is significantly greater than in non abusers, when 
the intake is related to total energy intake and non 
alcohol associated energy intake, this difference 
disappears. 
The pyridoxine intake of non alcohol abusers is 
significantly less than that of alcohol abusers. 
The total folate intake of non abusers is highly 
significantly less than that of alcohol abusers. 
There is no significant difference between the two groups 
in the intakes of riboflavin, biotin, vitamin B12 and 
ascorbic acid. 
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Table 5.15 fails to show any correlation between total 
folate intake and alcohol intake in alcohol abusers, 
despite there being a significant correlation between the 
two parameters in the total study population who had a 
dietary assessment performed (n=63). 
Whilst there is a significant relationship between alcohol 
intake and pantothenate intake in alcohol abusers, there 
are no relationships between intakes of water soluble 
vitamins and MCV or fGT in either group. 
5.4.3 Fat soluble vitamin intakes 
Table 5.16 shows that there is no significant difference 
between alcohol abusers and non abusers in the intakes of 
any of the fat soluble vitamins. 
Table 5.17 shows that there is no correlation between the 
intakes of any of the fat soluble vitamins and alcohol 
intake, MCV or rGT. 
5.4.4 Mineral and micronutrient intakes 
Table 5.18 shows that non abusers have a significantly 
(p<O.02) lower intake of magnesium and zinc than alcohol 
abusers. 
The intake of calcium is significantly different between 
the two groups. Similar findings occur for iron intake 
TABLE 5.14 
NUTRIENT INTAKES IN ALCOHOL ABUSERS 
WATER-SOLUBLE VITAMINS. 
ALCOHOL NON-ABUSERS 
NUTRIENT ABUSERS 
(n=ll) (n=32) 
THIAMIN INI'AKE 1. 7±0.5 1. 4+0.2 
lIKJ/day (O.4---fj.0) (0.5-7.1) 
lIKJ/TOTAL MJ 0.09±0.02 0.16±0.01 
(O.04-{).25) (0.06-{).48) 
lIKJ/NON-ALCOHOL MJ 0.11+0.02 0.16+0.01 
RIBOFIA VIN INTAKE 6.6±4.1 2.5+0.6 
lIKJ/day (1.1-47.4) (0.7-18.3) 
lIKJ/TOTAL MJ 0.32+0.17 0.35+0.12 
(0.08-1. 96) (0.09-4.08) 
lIKJ/NON-ALCOHOL MJ 0.37±0.17 0.35±0.12 
NIACIN INTAKE 33.5+4.9 IB.B±2.l 
lIKJ/day (16.4-59.0) (6.6-75.2) 
lIKJ/TOTAL MJ 1. 99±0.13 2.09±0.l6 
(1.32-2.67) (0.92-4.4) 
lIKJ/NON-ALCOHOL MJ 2.41±0.19 2.15±0.16 
PANTOTHENATE INTAKE 7.1+1.3 5.5±0.9 
lIKJ/day (3.4-17.2) (2.0-22.5) 
BIOTIN INTAKE 36.0±7.3 23.8±2.5 
ug/day (1l.2-B9.5) (8.l-fi6.7) 
PYRIOOXINE INTAKE 2.4+0.5 1. 3+0.1 
lIKJ/day (l.H.2) (O.6-4.2) 
VITAMIN B12 INI'AKE 9.5+ 1. 9 7.0±1.4 
ug/day (2.9-20.4) (l.O-42.4) 
TOTAL FOLATE INTAKE 350+50 190±20 
ug/day (200---fj60) (BO-460) 
VITAMIN C INTAKE 86+18 75±10 
lIKJ/day (l5-189) (13-207) 
S"-I"fLf 
P 
n.s. 
<0.02 
n.s. 
n.s. 
n.s. 
n.s. 
<0.01 
n.s. 
n.s. 
n.s. 
n.s. 
<0.01 
n.s ... 
<0.001 
n.s. 
TABLE 5.15 
REIATIOOSHIP BEl'WEEN MARKERS OF ALCOHOL USE AND NUTRIENT INTAKES. 
WATER-SOLUBLE VITAMINS. 
NUTRIENT 
All patients THIAMIN 
Alcohol abusers 
Non-abusers 
All patients RIBOE1AVIN 
Alcohol abusers 
Non-abusers 
All patients NIACIN 
Alcohol abusers 
Non-abusers 
All patients PANTOTHENIC 
Alcohol abusers ACID 
Non-abusers 
All patients BIOfIN 
Alcohol abusers 
Non-abusers 
All patients PYRIOOXINE 
Alcohol abusers 
Non-abusers 
All patients VITAMIN B12 
Alcohol abusers 
Non-abusers 
All patients TOTAL FOIATE 
Alcohol abusers 
Non-abusers 
All patients VITAMIN C 
Alcohol abusers 
Non-abusers 
ALCOHOL 
INTAKE 
g./day 
n rS 
63 ---{l.10 
11 0.09 
32 0.17 
63 0.08 
11 0.24 
32 0.21 
63 0.27* 
11 0.24 
32 0.25 
63 0.22 
11 0.75** 
32 0.28 
63 0.20 
11 0.55 
32 0.13 
63 0.27* 
11 0.35 
32 0.21 
63 0.25* 
11 0.56 
32 0.22 
63 0.36** 
11 0.44 
32 0.09 
63 ---{l.05 
11 -D.B 
32 ---{l.05 
*p<0.05 
**p<O.Ol 
n 
23 
6 
11 
23 
6 
11 
23 
6 
11 
23 
6 
11 
23 
6 
11 
23 
6 
11 
23 
6 
11 
23 
6 
11 
23 
6 
11 
M::V gGT 
fl. Lu. 
rS n rS 
0.00 52 0.00 
0.37 9 0.37 
0.25 23 0.00 
0.40 52 0.17 
0.43 9 0.33 
0.66* 23 0.11 
0.20 52 0.06 
0.49 9 0.35 
0.70* 23 ---{l.09 
0.34 52 0.24 
-D.60 9 0.17 
0.36 23 0.19 
0.20 52 0.10 
-D.60 9 -D .10 
0.37 23 0.21 
0.39 52 0.04 
0.49 9 0.17 
0.50 23 -D.l3 
0.41* 52 0.27* 
---{l.26 9 0.14 
0.35 23 0.12 
0.13 52 0.14 
0.09 9 0.45 
0.07 23 -D.06 
-0.19 52 -D.pl 
-D.20 9 0.18 
0.10 23 0.08 
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TABLE 5.16 
NUTRIENT INTAKES IN ALCOHOL ABUSERS. 
FAT-SOLUBLE VITAMINS. 
ALCOHOL NON-ABUSERS P 
NUTRIOO ABUSERS 
(n= 11) (n=32) 
CAROTENE INTAKE 5400±1300 3900±500 n.s. 
ugjday (1600-13900) (300-11300) 
RETINOL E1,2UIVS. INTAKE 1l00±420 630±100 n.s. 
ugjday (220-5100) (120-2350) 
VITAMIN D INTAKE 5.0+1.4 5.0±2.7 n.s. 
ugjday (0.4-14.2) (0.2-84.7) 
VITAMIN E INTAKE 15. 7±9.1 5. 3±1. 0 n.s. 
ugjday (1. 7-96.0) (1.7-25.3) 
s-I'17 
TABLE 5.17 
REIATIOOSHIP BETWEEN MARKERS OF ALCOHOL USE AND NUTRIENT Im'AKES. 
FAT-SOLUBLE VITAMINS. 
ALCOHOL r-rV gGT 
NUTRIENT INTAKE 
g./day fl. i. u. 
n rS n rS n rS 
All patients CAROTENE 63 0.16 23 0.06 52 -0.02 
Alcohol abusers 11 0.30 6 0.14 9 0.27 
Non-abusers 32 0.34 11 -0.26 23 -0.07 
All patients RETIOOL 63 0.10 23 0.14 52 0.20 
Alcohol abusers EQUIVS 11 0.54 6 0.09 9 0.77* 
Non-abusers 32 0.13 11 0.15 23 0.10 
All patients VITAMIN D 63 0.05 23 0.03 52 -0.03 
Alcohol abusers 11 0.19 6 -0.60 9 0.30 
Non-abusers 32 --0.12 11 0.09 23 0.09 
All patients VITAMINE 63 0.06 23 0.12 52 -0.01 
Alcohol abusers 11 0.27 6 0.31 9 0.29 
Non-abusers 32 0.00 11 0.18 23 -0.03 
*p<0.05 
TABLE 5.18 
NUTRIENT INTAKES IN ALCOHOL ABUSE. 
MINERALS. 
ALCOHOL NON-ABUSERS P 
NUTRIENT ABUSERS 
(n=l!) (n=32) 
CALCIUM INTAKE 1190±210 1140±170 n.s. 
mgjday (390-2600) (320-4850) 
MAGNESIUM INTAKE 510±70 290±50 <0.02 
mgjday (310-1060) (100-1570 ) 
IRON INTAKE 17.3±3.0 12.0±1. 2 n.s. 
mgjday (5.4-34.4) (4.8-37.5) 
COPPER INTAKE 2.4±0.6 1. 6±0. 3 n.s. 
mgjday (0.5--6.9) (0.6--6.8) 
ZINC INTAKE 19.6±4.0 11. 2±1. 3 <0.02 
mgjday (4.8-45.1) (4.8-43.3) 
PHOSPHORUS INTAKE 2110±340 1470±200 n.s. 
mgjday (1030-4050) (580--6620) 
DIETARY FIBRE 19.6±3.6 17.8±2.6 n.s. 
INTAKE gjday 
TABLE 5.19 
RELATIOOSHIP BEl'WEEN MARKERS OF ALCOHOL USE AND NUTRIENT INTAKES. 
NUTRIENT 
All patients CALCIUM 
Alcohol abusers 
Non-abusers 
A.ll patients w\GNESIUM 
Alcohol abusers 
Non-abusers 
All patients IRON 
Alcohol abusers 
Non-abusers 
All patients COPPER 
Alcohol abusers 
Non-abusers 
All patients ZINC 
A.lcohol abusers 
Non-abusers 
All patients PHOSPHORUS 
Alcohol abusers 
Non-abusers 
All patients DIETARY 
Alcohol abusers FIBRE 
Non-abusers 
I1INERALS. 
ALCOHOL 
INTAKE 
g./day 
n rS 
63 0.07 
11 0.39 
32 0.31 
63 0.44*** 
11 0.32 
32 0.34* 
63 0.14 
11 --{).07 
32 0.24 
63 0.11 
11 0.08 
32 0.12 
63 0.17 
11 0.07 
32 0.23 
63 0.25* 
11 0.30 
32 0.22 
63 0.01 
11 0.04 
32 0.16 
*p<0.05 
***p<O.OOI 
n:V gGT 
f1. i. u. 
n rS n rS 
23 0.31 52 0.15 
6 0.43 9 0.60 
11 0.26 23 0.07 
23 0.42* 52 0.15 
6 0.09 9 0.35 
11 0.46 23 0.09 
23 0.27 52 0.11 
6 0.60 9 0.27 
11 0.15 23 0.15 
23 0.17 52 0.09 
6 0.37 9 0.30 
11 0.30 23 0.05 
23 0.19 52 0.15 
6 0.54 9 0.43 
11 0.15 23 -0.05 
23 0.33 52 0.24 
6 0.20 9 0.45 
11 0.25 23 0.11 
23 -0.08 52 -0.06 
6 -0.03 9 0.28 
11 0.33 23 0.12 
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However, there is no significant difference between these 
two groups in the intakes of phosphorus and copper. 
There is no significant difference between the two groups 
in dietary fibre intake. 
Table 5.19 suggests that there is a highly significant 
correlation between magnesium intake and alcohol intake in 
all of the patients studied. This relationship is weakly 
present in non abusers and not present at all in alcohol 
abusers and it is difficult to explain this correlation. 
No similar relationship between alcohol intake and the 
other minerals or micro-nutrients or dietary fibre exists 
and there is no relationship between the intake of these 
nutrients and Mev or rGT. 
5.4.5 Nutrient quality of food intake in Alcohol abusers 
Figures 5.12 and 5.13 show the indices of nutrient intake 
quality in both alcohol abusers and non abusers. The 
individual nutrient intakes are related to the total 
energy intake for each patient in the two groups, and then 
compared to the same nutrient's USRDA and recommended 
energy intake for age group. The result is expressed as a 
percentage for each nutrient in the two groups. 
The index of nutrient quality is below 100% in both groups 
for pantothenate, folacin, vitamin A, vitamin D, vitamin 
E, zinc and copper. 
In addition, in the alcohol abusing group, the index of 
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nutrient quality is below 100% for thiamin, vitamin C and 
calcium. 
In the non abusing group, the index of nutrient quality is 
below 100% for magnesium. 
Nevertheless, apart from a tendency towards a difference 
in energy intake, presumably due to alcohol intake, the 
two groups do not differ in indices of nutrient quality 
for each nutrient. 
Table 5.20 shows the percentage number of alcohol abusers 
and non abusers whose nutrient intakes per megajoule(MJ) 
fall below the USRDA for a nutrient in relation to the 
age and sex adjusted recommended energy intake, before and 
after correction for energy intake due to alcohol. 
More than half of the alcohol abusers have a low nutrient 
density of thiamin, riboflavin, pantothenate, folacin, 
ascorbic acid, vitamin A, vitamin D, vitamin E, calcium, 
zinc and copper. When the correction for energy intake due 
to alcohol is made, it does not appear that the pattern 
of impaired nutrient densities in the alcohol abusing 
group is much altered. 
The pattern of nutrient density impairment in the non 
abusers is quite different, with more than half of the 
group showing an impaired nutrient density of thiamin, 
niacin, pantothenate, folacin, ascorbic acid, vitamin A, 
vitamin D, vitamin E, magnesium, zinc and copper. This 
pattern is not changed at all after correction for non 
alcohol energy intake. 
TABLE 5.20 
PERC~GE NO OF ALCOHOL ABUSERS 
WHOSE NUTRIENT INTAKEjMJ FALLS BELOW US RDAjMJ 
BEFORE AND AFTER CORRECTION FOR ENERGY INTAKE DUE TO ALCOHOL 
TOrAL ENERGY INTAKE NON-ALCOHOL ENERGY INTAKE 
ALCOHOL NON- NUTRIENT ALCOHOL NON-
ABUSERS ABUSERS ABUSERS ABUSERS 
(n=ll) (n=32) (n=ll) (n=32) 
30 65 ENERGY 35 65 
30 10 PROTEIN 0 10 
90 50 THIAflfIN 80 50 
60 30 RIBOFLAVIN 10 30 
30 50 NIACIN 0 50 
100 80 PANI'OTHENATE 60 80 
20 15 B12 10 15 
100 100 FOLACIN 90 100 
70 50 VIT C 55 50 
100 95 VIT A 90 95 
80 75 VIT D 55 75 
100 100 VIT E 90 100 
70 35 CALCIUM 35 35 
30 70 MAGNESIUM 0 70 
35 45 IRON 20 45 
70 95 ZINC 65 95 
90 100 COPPER 90 100 
. 
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These figures suggest that it is individuals in both 
alcohol abusing and non-abusing groups who have severely 
impaired nutrient qualities for individual nutrients, or , 
indeed, total pattern of food consumption, rather than an 
attribute of each entire group. 
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5.5 ANTHROPOMETRY IN ALCOHOL ABUSERS 
Table 5.21 shows that there are no significant differences 
in anthropometric measurements between the male only 
alcohol abusing and non abusing groups. 
Table 5.22 shows that there is no correlation between any 
anthropometric measurment and markers of alcohol use. 
Table 5.23 shows a significant correlation between body 
mass index and triceps skin fold thickness in alcohol 
abusers but not in non abusers. 
In contrast, there is a highly significant (p<O.OOl) 
correlation between body mass index and mid upper arm 
muscle circumference (MUAMC) in non abusers but not in 
alcohol abusers. A similar highly significant correlation 
is found between MUAMC and body weight in non abusers but 
not in alcohol abusers. Both of these highly significant 
correlations are also seen in all the patients studied. 
These figures suggest a difference in distribution of body 
composition between alcohol-abusers and non-abusers, with 
indicators of body fat being highly correlated in alcohol 
abusers, but not in non-abusers. 
TABLE 5.21 
ANTHROPOMETRIC MEASUREMENTS IN ALCOHOL ABUSERS. 
ALCOHOL ABUSERS NON-ABUSERS P 
(MALES ONLY) 
n n 
B.M.I. 8 22.3±1.1 20 24.6±0.8 n.s. 
kg/rnZ (18.3-27.3) (16.4-31. 6) 
WEIGHT 10 72.2±6.2 20 74.5±4.0 n.S. 
kg. (52.3-120.0) (41.0-150.0) 
GIRTH 8 85.4±8.8 19 92.0±5.0 n.S. 
cm. (33. (}-1l1.0) (29.0-156.0) 
ARM CIRC. 9 26.5+0.8 19 28.0±0.9 n.S. 
em. (23.6-30.5) (15.0-36.0) 
T.S.F. 10 8±1 19 9±1 n.s. 
mm. (2-14) (4-25) 
M.U.A.M.C 9 23.7±0.8 19 25.4±0.7 n.S. 
cm. (20.(}-29.0) (20. 0-3l. 0) 
TABLE 5.22 
RELATIONSHIP BE'lWEEN MARKERS OF ALCOHOL USE AND ANTHROPcmrRY. 
ANTHROPOMETRIC ALCOHOL n::V gGT 
MEASUREMENT INTAKE 
g/day flo Lu. 
n rS n rS n rS 
All patients B.M.I. 47 -0.11 20 -0.05 44 -0.23 
Alcohol abusers 8 0.17 4 -0.80 6 -0.09 
Non-abusers 20 0.23 10 0.05 20 -0.31 
All patients WEIGHT 54 -0.01 23 0.05 52 -0.12 
Alcohol abusers 10 0.25 6 -0.54 8 0.31 
Non-abusers 20 0.43 11 0.02 20 -0.16 
All patients GIRTH 50 -0.07 19 -0.10 47 -0.03 
Alcohol abusers 8 0.10 4 -0.80 4 -0.40 
Non-abusers 19 0.30 10 0.23 19 0.13 
All patients ARM CIRC. 55 -0.14 20 -0.02 54 -0.24 
Alcohol abusers 9 -0.37 5 0.40 7 -0.11 
Non-abusers 19 0.38 10 0.26 19 -0.01 
All patients T.S.F. 51 0.01 19 -0.20 50 -0.15 
Alcohol abusers 10 0.26 6 -0.94 8 -0.11 
Non-abusers 19 0.22 8 0.08 19 -0.20 
All patients M.U.A.M.e. 49 -0.25 17 -0.12 48 -0.21 
Alcohol abusers 9 -0.58 5 0.57 7 0.04 
Non-abusers 19 0.11 8 -0.30 19 -0.16 
No significant correlations. 
TABLE 5.23 
ANTHROP(MTRIC INTER-REIATIONSHIPS IN ALCOHOL ABUSERS. 
ANTHROPOMETRIC 
MEASUREMENTS 
CORRELATED 
B.M.I. 
VS. 
Weight 
Girth 
T.S.F. 
M.U.A.M.e. 
M. U.A.M. C. 
VS. 
Weight 
Girth 
T.S.F. 
ALCOHOL 
ABUSERS 
n rS 
8 0.88** 
8 0.81* 
8 0.90** 
8 0.14 
9 0.02 
8 0.29 
9 -0.15 
* p<0.05 
** p<O.Ol 
*** p<O.OOl 
NON- ALL 
ABUSERS PATIENTS 
n rS n rS 
20 0.84*** 53 0.84*** 
19 0.36 44 0.63*** 
19 0.25 46 0.30* 
19 0.83*** 46 0.71*** 
19 0.80*** 52 0.63*** 
19 0.55* 48 0.48*** 
19 0.09 57 -0.03 
5.6 NUTRITIONAL BIOCHEMISTRY 
IN HEAVY AND LIGHT ALCOHOL USERS 
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5.6.1 Lipids, mineral and trace element levels 
Table 5.24A lists the measured levels of plasma lipids, 
glucose and serum albumin, as well as a range of plasma 
minerals and trace elements in the heavy and light alcohol 
consumers, with their subcategories of H&M. 
There is a significant (p<O.Ol) difference between the 
groups in plasma cholesterol, being lower in the groups 
with H&M. No differences are seen in TRIG, and HDL 
cholesterol, often used as markers of alcohol use. There 
is a significant (p<O.Ol) difference in serum P04 levels, 
being lower in the light alcohol consuming group with H&M. 
There are no differences in trace element levels between 
the groups. 
5.6.2 Serum/plasma vitamins 
Table 24B lists the measured levels of a number of 
different vitamins in the heavy and light drinking groups. 
Plasma ascorbic acid is significantly (p<0.02) different 
between the groups, being lower in the heavy alcohol 
consuming groups. Platelet ascorbic acid is not different 
between the groups. Vitamin BP12 is significantly 
different (p<O.02), being higher in the heavy alcohol 
consumers without H&M. 
TABLE 5.24A 
NUTRITIONAL BIOCHEMSTRY IN CASUALTY GROUPS. 
HEAVY CONSUMPTION HEAVY CONSUMPTION LIGHT CONSUMPTION LIGHT CONSUMPTION 
SERUM/PLASMA PLUS H&M ~'VO H&M PLUS H&M I .. vn H&M P 
f-- f-- t-- I--
n n n n 
GLUCOSE mmol/L 25 7.4:±0.7 30 E..4:±0.4 35 E..3:±0.2 20 E..7:±0.3 n.s. 
CHOLESTEROL mmol/L 26 4.7:±0.3 26 5.4:±0.4 33 4.5:±0.2 17 5.8:±0.4 <0.01 
TRIGLYCERIDES mmol/L 26 3.0:±0.5 26 2.6:±0.5 33 2. 1:±0. 2 17 1. 9:±0. 2 n.s. 
HDL CHOLESTEROL mmol/L 15 1. 06:±0. 15 17 1. 62:±0. 20 21 1. 10:±0. 09 18 1. 32:±0. 18 <0.05 
ALBUMIN GIL 27 38:±1 28 38:±1 34 38:±1 18 39:±1 n.s. 
Ca mmol/L 25 2.24:±0.04 25 2. 16:±0.06 31 2. 16:±0.02 4 2.22:±0.06 n.s. 
Mg mmol/L 24 0.73:±0.01 27 0.73:±0.02 30 0.75:±0.01 IE. 0.80:±0.03 n.s. 
P04 mmol/L 26 1. 15:±0.04 27 1.02:±0.04 34 O.96:±0.03 19 1. 1l:±0. 04 <0.01 
Zn jJmol/L 26 12:±1 22 1l:± 1 32 12:±1 15 1l:± 1 n.s. 
Cu jJmol/L 26 18:±1 22 19:±1 32 18:±1 15 18:±2 n.s. 
Se jJmol/L 18 41:±5 16 3D:±5 14 38:±6 5 29:±5 n.s. 
Fe jJmol/L 25 21:±3 27 17:±2 29 14:±2 19 13:±3 n.s. 
~ 
/'J 
TRBLE 5.24B 
NUTRITIONRL BIOCHEMSTRY IN CRSURLTY GROUPS. 
HERVY CONSUMPTION HEAVY CONSUMPTION LIGHT CONSUMPTION 
SERUM/PLASMA PLUS HB:t1 ~·UO HB:M PLUS HM1 
- ~ r-----
n n n 
RETINOL pG/I00ml 26 76:t7 22 76:t 11 32 77±5 
ASCORBIC ACID pmol/L 27 44.27:t6.26 27 38.11:t6.76 37 65.28:t5.00 
PLATELET A.A. 
* * 
27 193. 96:t23.66 27 167.38:t19.73 37 227. 57:t22. 05 
FOLATE nG/ 100m 1 21 3.5:t0.3 19 4.6:t0.8 26 5.3:t0.5 
RED CELL FOLATE 16 544:tll0 16 699:t81 18 684:t113 
812 pG/lOOml 21 473:t6l 19 857:t146 26 501:t53 
-- - - - - -
10 
* * nmol/l0 PLATELETS 
LIGHT CONSUMPTION 
W/O· HB:t1 
~ 
n 
22 75:t8 
22 55.88:tlO.24 
22 200. 18:t28.27 
17 4.6:to.7 
10 529:t71 
17 574:tlll 
P 
n.s. 
<0.02 
n.s .. 
n.s. 
n.s. 
<0.02 
I 
~ 
tl 
)0 
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5.7 NUTRITIONAL BIOCHEMISTRY 
IN GROUPS VOLUNTEERING AN ALCOHOL INTAKE 
5.7.1 Lipids, mineral and trace element levels 
Table 5.25A lists the lipid, serum albumin, glucose and 
trace element levels measured in the groups classified to 
their volunteered alcohol intake. There are no significant 
differences between the biochemical levels of any of these 
nutrients. 
5.7.2 Serum/plasma vitamins 
Table 5.25B shows the serum, plasma, red cell or platelet 
level of a number of vitamins in the groups classified 
according to volunteered alcohol intake. There are no 
significant differences for any of the measured nutrients 
TRBLE 5.25R 
NUTRITIONAL BIOCHEMSTRY IN WARD RSSESSMENT OF RLCOHOL INTAKE. 
SERUM/PLRSt1R 0-39 G/ORY 40-79 G/ORY >80 G/ORY P >40 G/DRY 
I--- I-- r-- r-;-
n n n n 
GLUCOSE mmol/L 45 b.7±0.3 b 5.0±0.3 7 7.5±0.9 n.s. 13 b.3±0.b 
CHOLESTEROL mmol/L 40 4.7±0.2 5 4.7±0.4 7 5.2±0.7 n.s. 12 5.0±0.4 
TRIGLYCERIDES mmol/L 40 2.4±O.4 5 1. 8±O. 5 7 2.4±O.9 n.s. 12 2. bO. 5 
HOL CHOLESTEROL mmol/L 24 1.03±0.08 5 1.58±0.45 5 1.19±0.25 n.s. 10 1.38±0.25 
ALBUMIN G/L 42 37±1 b 42±2 8 40±2 n.s .. 14 41±1 
Ca mmol/L 37 2. 17±0.04 b 2.1b±0.Ob 8 2.22:t0.07 n.s. 14 2.20±0.05 
Mg mmol/L 40 O.77:t0.02 b 0.80±0.Ob b 0.b9±0.10 n.s. 12 0.74±0.Ob 
P04 mmo1/L 42 1.0S±0.03 b 0.97±0.Ob 8 1. 25:tO. 11 <0.05 14 1. 13±0. 08 
Zn ymol/L 42 12±1 5 13±1 7 11:t2 n.s. 12 12±1 
Cu ymol/L 42 19±1 5 Ib±l 7 I8±1 n.s. 12 17±1 
Se ymol/L 21 3b±5 3 49±10 5 43±b n.s. 8 45±5 
Fe ymol/L 38 14±2 b Ib±4 5 14±3 n.s. 11 I5±2 
cJ'\ ~ 
-t 
fRBlE 5.25B 
NUTRITIONAL BIOCHEMSTRY IN WRRO RSSESSMENT OF ALCOHOL INTRKE. 
SERUM/PLASt1A 0-39 G/OAY 40-79 G/OAY >80 G/OAY P 
,-----
- -
n n n 
RETINOL J.'G/100ml 43 74±5 5 11O±13 7 84±11 n.s. 
ASCORBIC ACID J.'mol/l 47 55.34±14.86 4 44.37±14.86 7 61.72±22.59 n.s. 
PlRTElET A.R. 
* * 
47 222.95±20.81 4 227. 4'3±67. 47 7 122. '30±2B. 86 n.s. 
FOLATE nG/I00ml 31 5. bO. 5 6 4.3±0.5 4 3. bO. 3 n.s. 
RED CELL FOLATE 22 647±91 6 814±155 4 33b 1 09 n.s. 
812 pG/100ml 31 519±71 6 648±192 4 332±98 n.s. 
-~ 
10 
* * nmol/10 PLATELETS 
f---::-
n 
12 
11 
11 
10 
10 
10 
>40 G/OAY 
95±9 
56.86±14.94 
160. 93::!:32.67 
3.8±0.4 
62b126 
522±127 
-
l(\ 
t:J 
~ 
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5.8 NUTRITIONAL BIOCHEMISTRY 
IN RECENT AND NONRECENT DRINKERS 
5.8.1 Lipid, mineral and trace elements 
Table 5.26A shows the measured levels of serum lipids, 
glucose, albumin and a range of serum/plasma minerals and 
trace elements in the groups classified biochemically into 
recent and nonrecent drinkers. Cholesterol is 
significantly (p<O.Ol) higher in the recent drinkers. TRIG 
is significantly higher in recent drinkers by way of their 
definition. Serum Fe is significantly (p<O.OOl) higher in 
recent drinkers. 
5.8.2 Serum/plasma Vitamins 
Table 5.26B lists the serum, plasma, red cell or platelet 
level of a number of vitamins in recent and nonrecent 
drinkers. Plasma ascorbic acid, but not platelet ascorbic 
acid, is significantly (p<O.02) lower in recent drinkers. 
A similar pattern of significance is seen for serum folate 
(p<O.02), but not red cell folate. 
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TABLE 5.26A 
NUTRITIONAL BIOCHEMSTRY IN RECENT AND NONRECENT DRINKERS. 
SERUM/PLASMA RECENT DRINKERS NOORECENT DRINKERS P 
I-- f-
n n 
GLUCOSE ll\IOO 1/L 9 6.5±0.7 17 6.9±0.4 n.s. 
CHOLESTEROL ll\IOOl/L 9 5. nO. 4 18 4.2±0.3 <0.01 
TRIGLYCERIDES mmoljL 9 5.3±1. 2 18 1. 4±0.1 <0.001 
HDL CHOLESTEROL ll\IOOl/L 8 1.02±0.19 9 1.51±0.21 n.s. 
ALBUMIN G/L 9 36±3 17 39+1 n.s. 
Ca ll\IOO l/L 7 2.26±0.O5 7 2.16±0.05 n.s. 
~ ll\IOOl/L 8 0.69±0.05 18 0.75±0.02 n.s. 
P04 rrmoljL 9 0.98±0.08 17 0.92±0.05 n.s. 
zn ~rrol/L 8 13+2 14 12+1 n.s. 
CU ~rrol/L 8 18±1 14 17±1 n.s. 
Se ~rrol/L 6 29±8 8 46±10 n.s. 
Fe ~rrol/L 9 28±3 17 11+2 <0.001 
S-2t~ 
TABLE 5.26B 
NUTRITIONAL BIOCHEMSTRY IN RECENT AND NONRECENT DRINKERS. 
SERUM/PLASMA RECENT DRINKERS NONRECENT DRINKERS P 
- -
n n 
RETINOL ~G/lOOml 8 79±16 17 69+5 n.s. 
ASCORBIC ACID ~rrolfL 8 29.05±4.53 17 65.Z6±8.90 <0.02 
PLATELET A.A. * * 8 188.26±37.32 17 284.31±42.52 n.s. 
FOLATE nG/lOOml 4 2. 3±0. 5 15 5.4±0.6 <0.02 
RED CEIL FOlATE 3 7l5±122 14 497±128 n.s. 
B12 pG/IOOml 4 810+193 15 567±105 n.s. 
10 
* * nmol/10 PLATELETS 
5.9 NUTRITIONAL BIOCHEMISTRY 
IN ALCOHOL ABUSERS AND NONABUSERS 
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5.9.1 Serum proteins, glucose and lipidS 
Figures 5.19 and 5.20 show the levels of serum albumin, 
glucose, ethanol and lipids in the two groups.There are no 
significant diffences between alcohol abusing and non 
abusing groups in serum albumin, or glucose, or in 
triglycerides, cholesterol, and HDL cholesterol. 
5.9.2 Serum/plasma vitamin levels 
Figures 5.21 and 5.22 show that there is no significant 
difference between alcohol abusers and non abusers in 
serum or plasma folate, vitamin B12, ascorbic acid and 
retinol or the red cell folate and platelet ascorbic acid 
levels. 
5.9.3 Serum/plasma mineral and micronutrient levels 
Figures 5.23 and 5.24 show that there is no significant 
difference between alcohol abusers and non abusers in 
the levels of Ca, P04, Mg, Fe, ferritin, Zn, Cu and Se, 
although there is a tendency for iron binding capacity to 
be higher in alcohol abusers. 
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5.9.4 Nutritional biochemistry inter-relationships 
Table 5.27 shows the correlation between elevated serum 
ethanol in heavy alcohol consumers and the total study 
population, and the serum/plasma level of various 
nutrients. There was a highly significant correlation 
between serum ethanol and serum iron in the total study 
population, but not in heavy consumers. 
Table 5.28 shows the correlations between the serum/plasma 
levels of several water soluble vitamins in alcohol 
abusers, nonabusers and the total study population. 
There is a highly significant correlation between plasma 
and platelet ascorbic acid levels in non abusers and all 
patients studied. This relationship does not hold in 
alcohol abusers. 
A similar highly significant correlation between plasma 
ascorbic acid and serum folate levels is seen in non 
abusers and all patients studied. Insufficient numbers of 
alcohol abusers had their serum folate estimated. There is 
no similar correlation existing plasma ascorbic acid and 
red cell folate levels. 
Platelet ascorbic acid levels are significantly correlated 
with serum folate levels in both non abusers and all 
patients studied. A similar correlation does not exist 
between platelet ascorbic acid and red cell folic acid 
levels. 
TABLE 5.27 
EFFECTS OF ELEVATED BLOOD ETHANOL IN ALCOHOL ABUSE 
ON NUTRIENT STATUS. 
NUTRIENTS HEAVY ALL 
CORREIATED DRINKERS PATIENTS 
n rS n rS 
SERUM ETHANOL 
vs. 
Serum Na 
Serum Cl 
Anion Gap 
PIHsma Glucose 
Serum Triglycerides 
gGT 
AST 
Serum Folate 
Red Cell Folate 
Serum B12 
M.C.V. 
Plasma Ascorbic Acid 
Platelet Ascorbic Acid 
Serum Retinol 
Serum Mg. 
Serum Zn. 
Serum Cu. 
Serum Fe. 
11 0.44 
6 -0.50 
6 0.36 
11 -0.22 
9 0.46 
11 -0.43 
9 0.05 
- -
- -
- -
- -
10 0.08 
10 0.55 
9 0.35 
10 -0.52 
8 0.40 
8 -0.46 
10 0.40 
* p<0.05 
*** p<O.OOl 
- Insufficient numbers. 
27 0.31 
17 -0.20 
19 0.16 
27 0.18 
25 0.47* 
26 0.20 
25 0.42* 
16 -0.32 
13 0.34 
16 0.00 
9 -0.01 
25 -0.10 
25 -0.03 
22 0.24 
25 -0.21 
19 0.05 
19 -0.20 
25 0.68*** 
$-2"2-7 
TABLE 5.28 
NUTRIENT INTER-RELATIONSHIPS IN ALCOHOL ABUSERS. 
WATER-SOLUBLE VITAMINS. 
NUTRIENTS ALCOHOL NON-
CORRELATED ABUSERS ABUSERS 
PLASMA ASCORBIC ACID 
VS. 
Vitamin C intake 
Platelet Ascorbic Acid 
Serum Folate 
Red Cell Folate 
PLATELET ASCORBIC ACID 
VS. 
Vitamin C intake 
serum Folate 
Red Cell Folate 
SERUM FOLATE 
VS. 
Total Folate Intake 
Red Cell Folate 
M.C.V. 
RED CELL FOLATE 
VS. 
Total Folate Intake 
M.C.V. 
SERUM B12 
VS. 
M.C.V. 
n rS 
8 -0.31 
8 0.29 
- -
-
-
8 0.43 
-
-
- -
8 0.41 
8 0.52 
- -
8 -0.19 
- -
- -
* p<0.05 
** p<O. 01 
*** p<O. 001 
n 
32 
32 
21 
14 
32 
21 
14 
21 
14 
9 
14 
7 
9 
- Insufficient numbers. 
rS 
0.30 
0.57*** 
0.54** 
0.16 
0.10 
0.54** 
0.04 
0.10 
0.09 
-0.08 
-0.07 
0.07 
0.25 
ALL 
PATIENTS 
n rS 
58 0.17 
116 0.53*** 
79 0.58*** 
56 0.11 
58 0.22 
79 0.41*** 
56 0.02 
41 -0.07 
60 0.16 
32 -0.11 
32 -0.13 
26 0.12 
" 
32 0.28 
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There is no relationship between ascorbic acid intake and 
plasma or platelet ascorbic acid levels in any of the 
groups studied. 
Serum folate levels are not correlated with red cell 
folate levels in any of the groups, and there is no 
correlation between total folate intake and either red 
cell folate or serum folate levels. 
There is no correlation between the mean corpuscular 
volume (MeV) and serum folate, red cell folate or serum 
Bl2 levels in non abusers or all patients studied. 
Insufficient numbers of the nutrients were estimated to 
enable a similar statement to be made in the alcohol 
abusing group. 
Table 5.29 shows mineral and micro-nutrient correlations 
in alcohol abusers and non abusers. 
Serum calcium is not correlated with calcium intake or 
circulating magnesium levels and serum magnesium is not 
correlated with magnesium intake or serum phosphate 
levels. Serum phosphate is not correlated with phosphorus 
intake. 
A significant negative correlation exists between serum 
copper and serum iron in the non abusing groups, but a 
similar correlation in the alcohol abusing group or all 
patients studied does not exist. 
Serum zinc levels are significantly correlated with serum 
retinol levels in alcohol abusers, non abusers and all 
patients studied. In addition, serum zinc is significantly 
5-230 
correlated with serum albumin in the non abusing group and 
in all patients studied but not in alcohol abusers. 
Table 5.30 lists the correlations between indices of iron 
status, and ascorbic acid, whilst table 5.31 lists similar 
correlations between zinc and vitamin A. 
Neither serum iron nor serum ferritin levels are 
correlated with ascorbic acid intake, plasma or platelet 
ascorbic acid levels in any of the patient groups studied. 
The significant correlation between serum zinc and serum 
retinol levels in all three groups studied might be 
explained by the presence of liver disease since there is 
a highly significant negative correlation between serum 
retinol and serum bilirubin levels in all patients 
studied. However, this relationship is not present in 
either the alcohol abusing or non abusing groups. 
Neither aspartate aminotransferese (AST) or rGT appear to 
be correlated with serum retinol, making the link with 
liver disease less certain. Serum zinc levels are 
significantly negatively correlated with rGT and alkaline 
phosphotese (ALP) levels and highly significantly 
correlated with serum albumin levels in all patients 
studied. 
TABLE 5.29 
NUTRIENT INTER-RELATIONSHIPS IN ALCOHOL ABUSERS. 
MINERALS AND MICRQ-NUTRIENTS. 
NUTRIENTS 
CORRELATED 
n 
SERUM CALCIUM 
vs. 
Calcium Intake 11 
Serum Magnesium 10 
SERUM w\GNESIUM 
vs. 
Magnesium Intake 10 
Serum Phosphate 10 
SERUM ZINC 
vs. 
Zinc Intake 9 
Serum Albumin 9 
gGT 7 
Alkaline Phosphatase 9 
Serum Magnesium 8 
Serum Copper 9 
Serum Folate 7 
Red Cell Folate 7 
Serum Retinol 9 
SERUM COPPER 
vs. 
Copper Intake 9 
Serum Fe. 7 
SERUM P04 
vs. 
Phosphorus Intake 11 
ALCOHOL 
ABUSERS 
rS 
0.35 
-0.75* 
-0.48 
-0.13 
0.25 
0.42 
0.28 
0.03 
0.16 
-0.49 
0.67 
0.69 
0.90*** 
0.05 
-0.51 
-0.16 
* p<0.05 
** p<O.Ol 
*** p<O. 001 
n 
21 
17 
24 
22 
31 
25 
23 
25 
23 
31 
20 
14 
30 
31 
22 
26 
NON-
ABUSERS 
rS 
-0.14 
0.43 
-0.12 
0.32 
-0.26 
0.59** 
-0.31 
-0.34 
0.24 
-0.01 
0.42 
-0.02 
0.51** 
0.08 
-0.57** 
-0.13 
ALL 
PATIENTS 
n rS 
51 -0.08 
74 0.19 
52 -0.19 
94 0.24* 
54 -0.07 
86 0.66*** 
80 -0.33** 
86 -0.29** 
77 0.23* 
98 0.09 
67 0.26* 
51 0.14 
95 0.66*** 
54 -0.01 
77 -0.17 
56 0.07 
TABLE 5.30 
NUTRIENT INTER-REIATIONSHIPS IN ALCOHOL ABUSERS. 
NUTRIENTS 
CORREIATED 
SERUM FE. 
VS. 
Vitamin C Intake 
Plasma Ascorbic Acid 
Platelet Ascorbic Acid 
FERRITIN 
vs. 
Vi tamin C Intake 
Plasma Ascorbic Acid 
Platelet Ascorbic Acid 
IRON AND VITAMIN C 
ALCOHOL NON-
ABUSERS ABUSERS 
n rS n rS 
9 -0.58 23 -0.06 
6 0.37 23 0.24 
6 -0.37 23 0.09 
6 -0.49 9 0.33 
-
- 9 -0.33 
- - 9 -0.14 
- Insufficient numbers. 
* p<0.05 
ALL 
PATIENTS 
n rS 
49 -0.04 
94 0.09 
94 -0.09 
23 0.00 
33 -0.42* 
33 -0.16 
TABLE 5.31 
NUTRIENT INTER-RElATIONSHIPS IN ALCOHOL ABUSERS. 
NUTRIENTS 
CORRELATED 
SERUM RETINOL 
VS. 
Retinol Intake 
AST 
rGT 
Bilirubin 
Serum Zinc 
SERUM ZINC 
VS. 
gGT 
Serum Albumin 
ALP. 
ZINC AND VITAMIN A 
ALCOHOL 
ABUSERS 
n rS 
9 
9 
7 
9 
9 
7 
9 
9 
0.07 
-0.08 
0.18 
-0.42 
0.90*** 
0.28 
0.42 
0.03 
* p<0.05 
** p<O.OI 
*** p<O.OOI 
NON--
ABUSERS 
n rS 
31 -0.22 
25 -0.28 
22 -0.48* 
25 -0.46* 
30 0.48** 
23 -0.31 
25 0.59** 
25 -0.34 
ALL 
PATIENTS 
n rS 
55 0.04 
90 -0.15 
85 -0.25* 
92 -0.34*** 
95 0.66*** 
80 -0.33** 
86 0.66*** 
86 -0.29** 
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5.10 THE EFFECT OF OTHER LIFESTYLE FACTORS 
ON NUTRITIONAL STATUS IN THE PATIENTS STUDIED 
The total population studied in this thesis was questioned 
in Casualty about smoking habits. These were recorded as 
multiples of 10 cigarettes or equivalent per day. The 
population can thus be divided into non/light smokers, 
smoking less than 10 cigarettes per day, and 
moderate/heavy smokers (more than 10 cigarettes per day). 
Table 5.32 shows that non and light smokers derive 
significantly more energy from protein intake than 
moderate and heavy smokers. However, there are no 
differences between these two groups in terms of energy 
intake, alcohol intake, protein intake, percentage of 
energy derived from alcohol, thiamin intake, total folate 
intake, or ascorbic acid intake. 
Table 5.33 shows that plasma ascorbic acid levels are 
significantly (p< 0.02) lower in moderate and heavy 
smokers than in non and light smokers. However, there is 
no difference between the two groups in platelet ascorbic 
acid levels. 
Other biochemical parameters of nutritional status are not 
significantly different between the two groups. 
However, serum ethanol levels were significantly elevated 
in the moderate and heavy smokers as a group and there was 
a tendency for MeV to be significantly greater in the 
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moderate and heavy smoking group as well. These two facts 
suggest that there is a relationship between moderate and 
heavy smoking and alcohol consumption. 
Table 5.34 shows that there is no correlation between 
alcohol intake and macronutrient intakes in either of the 
two groups of cigarette smokers. 
Table 5.35 shows that although moderate and heavy smokers 
are more likely to have an elevated blood ethanol level 
and perhaps an elevated Mev, there is no correlation 
between regular alcohol intake and biochemical parameters 
of nutritional status in this group. 
TABLE 5.32 
NUTRIENT INTAKES IN CIGARETl'E SMOKERS. 
NUTRIENT NON & LIGHT MODERATE & HEAVY p 
SmKERS SmKERS 
(n=27) (n=24) 
ENERGY INTAKE 2670±320 3100±290 n.s. 
Kcal./day (800--n800) (1430-7260) 
ALCOHOL INTAKE 28±13 48±14 n.s. 
g./day (0-295) (0-246) 
PRarEIN INTAKE 98±12 95±9 n.s. 
g./day (39-29B) (52-193) 
% ENERGY PROTEIN 17±1 14±1 <0.01 
(9-30) (10-20) 
% ENERGY ALCOHOL 6±2 10+2 n.s. 
(0-46) (0-25) 
THIAMIN INTAKE 1. 5±0. 2 1.2±0.1 n.s. 
ll'fg./day (0.5-7.1) (0.8-2.0) 
ll'fg./MJ 0.l4±0.01 D.ll±0.01 <0.05 
(0.05-0.25) (0.04-0.20) 
TOTAL FOLATE 226±24 252±27 n.s. 
INTAKE ug./day (81--n30) 0l2--n56) 
VITAMIN C INTAKE 94±18 83±1l n.s. 
mg./day (17-490 ) (27-189 ) 
TABLE 5.33 
BIOCHEMICAL PARlIME,'fERS OF NUTRITIONAL STATUS IN CIGARETTE SM.)KERS. 
SERUMjPIASMA NOO & LIGHT M.)DERATE & HEAVY p 
SM.)KERS SMOKERS 
n n 
rGT 40 94+24 37 200±61 n.s. 
iu (8-763) (5-2044 ) 
MCV 21 86±2 14 93+2 <0.05 
fl (61-100) (81-110 ) 
SERUM ETHANOL 30 1. 7±1. 4 29 13. 5±3. 9 <0.01 
nmol./L (0-42) (0--73) 
CHOLESTEROL 40 4.8±0.2 38 5.4±0.3 n.s. 
nmol/L (2.1-9.3) (2.1-9.4) 
HDL CHOLESTEROL 23 1. 4±0.1 26 1. 3±0.1 n.s. 
nmo1./L (0.7-3.3) (0.3-3.5) 
TRIGLYCERIDE 40 2.1+0.2 38 2.6±0.4 n.s. 
nmo1/1 (0.5-7.1) (0.5-10.0) 
ALBUMIN 41 38+1 42 38+1 n.s. 
g./1 (22-49 ) 09-50) 
FOLATE 37 5.2+0.5 31 4.1±0.5 n.s. 
ng./l00ml. 0.4-13.0) (0.0--11.0) 
RED CELL FOLATE 26 675±90 24 640±70 n.s. 
ng ./100llil (0-1776 ) (7-1295 ) 
VITAMIN Bl2 37 557±60 31 694±100 n.s. 
pg./l00ml. (220-2100) (110-2400 ) 
PLASMA ASCORBIC ACID 48 63.9+5.4 39 43.8±5.9 <0.02 
~mo1/L (7.1-160.9) (5.8-181.5) 
PLATELET ~CORBIC ACID 48 229.8+19.3 39 182.3±18.4 n.s. 
nmol/10 platelets (4.9-851.8) 03.1-503.9) 
RETINOL 42 84.0+5.4 38 73.2±6.6 n.s. 
~g/100ml (16 .5-195.0) (6.2-174.0) 
Mg. 36 0.77±0.02 39 0.73±0.02 n.S. 
mmol/L (0.61-1.04) (0.19-1. 04) 
Zn. 37 12+0 36 12±0 n.s. 
umol/1 (5-17) (4-25) 
Cu. 37 19+1 36 18+1 n.s. 
umol/L (12-30) 00--32) 
TABLE 5.34 
CORRELATIONS BIITWEEN ALCOHOL INTAKE AND MACRONUTRIENT INTAKES 
IN CIGARErl'E S11)KERS 
CORRELATIONS NON & LIGHT 11)DERATE & HEAVY 
SMOKERS S11)KERS 
n rS n rS 
ALCOHOL INTAKE 
VS. 
Energy intake 27 0.41* 24 0.15 
Protein intake 27 0.24 24 0.01 
Fat intake 27 0.23 24 0.04 
CHO intake 27 0.32 24 -0.17 
* p<0.05 
TABLE 5.35 
CORRELATIONS BE1WEEN ALCOHOL INTAKE AND BIOCHEMICAL PARA-
MRl'ERS OF NUl'RITIONAL STATUS IN CIGARETTE SM)KERS 
CORRELATIONS NON & LIGHT MODERATE & HEAVY 
SMOKERS SM)KERS 
n rS n rS 
ALCOHOL INTAKE 
VS. 
SERUM ALBUMIN 23 0.25 23 0.30 
SERUM TRIGLYCERIDES 23 -0.02 19 -0.17 
HDL CHOLESTEROL 14 0.55* 14 0.26 
SERUM FOLATE 20 -0.38 14 -0.35 
RED CELL FOLATE 15 -0.29 12 0.05 
SERUM B12 20 0.26 14 -0.27 
PLASMA ASCORBIC ACID 26 -0.19 20 0.01 
PLATELET ASCORBIC ACID 26 -0.27 20 -0.42 
SERUM RETINOL 26 0.00 20 0.29 
SERUM M.J 22 0.17 20 -0.02 
SERUM zn 25 -0.12 19 0.14 
SERUM CU 25 -0.19 19 -0.12 
* P<0.05 
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DISCUSSION 
The evidence presented in this chapter suggests that the 
heavy alcohol users presenting to hospital and studied in 
this thesis do not, as groups, seem to be at any greater 
nutritional risk than the light alcohol using groups. 
Indeed, the study has documented nutritional impairment 
of the non abusing groups presenting to hospital. 
Nutrient intakes in alcohol users. 
The interpretation of the data with respect to nutrient 
intakes in this thesis is tempered by the population size 
studied, the error inherent in the dietary instrument 
used, and documented in Chapter 3, and a realization that 
the findings cannot apply to individuals.If differences in 
nutrient intake between groups divided on the basis of 
alcohol intake are to be seen, then the alcohol abuser and 
nonabuser groups as defined in this thesis should show 
this effect. 
Total energy intakes from both groups even in the absence 
of the contribution of alcohol to energy intake are well 
above the Australian Dietary Allowances for energy intake 
based. However in this group of non alcohol abusers, 
energy intake is below the Australian average intake, 
based on apparent food consumption data (Bureau of 
Statistics,1981). 
Protein intake in both groups is well above the Australian 
Dietary Allowance, but in non abusers, protein intake 
appears to be less than that of the Australian average 
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intake. 
Total fat intake in the non alcohol abusing group is less 
than the Australian average intake and both groups consume 
less carbohydrate than the Australian average intake. 
Thus,to some extent, these two groups differ from the 
Australian norm. 
Energy intake in alcohol abusers is greater than in non 
abusers because of the presence of alcohol in the diet. 
Alcohol does not displace the intake of protein, fat or 
carbohydrate since the percentage contribution of each of 
these macronutrients to non-alcohol energy intake is very 
similar. These findings are consistent with the findings 
of Morgan (1981), Neville et al. (1968), Windham et al. 
(1983), and Fisher and Gordon (1985). Thus it appears that 
this population of Australian drinkers has similar 
patterns of macronutrient intakes to British and American 
groups. 
The intake of thiamin in both groups equals or exceeds 
that of the Australian Dietary Allowance but the intake of 
thiamin per total energy in the alcohol abusing group is 
slightly less than the Australian average intake. 
Although both groups consume a niacin intake above the 
Australian Dietary Allowance, neither group reaches the 
Australian average intake of niacin whether related to 
total energy intake or non alcohol energy intake. The 
alcohol abusing group may be at risk of thiamin deficiency 
because of the extra energy provided by alcohol. 
Both groups fail to reach the USRDA for pyridoxine. The 
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average intake for both groups falls below the USRDA for 
folacin. The riboflavin intake of both groups exceeds the 
Australian Dietary Allowance and Australian average 
intake, when related both to total energy intake and non 
alcohol energy intake. The intake of pantothenate in the 
non abusing group is less than the USRDA. 
The intake of vitamin Bl2 in both groups exceeds the 
USRDA. Although the intake in Vitamin C of both groups 
exceeds the Australian Dietary Allowance, the intake of 
the non abusing group is slightly less than the Australian 
average intake. 
This data indicates that the thiamin intake of this group 
of alcohol abusers is deficient with regard to total 
energy intake, a common finding in the literature. 
However, it does not appear that this group of alcohol 
abusers is at risk of other water soluble vitamin intake 
deficiency. Rather, it appears that this group of non 
abusers have water soluble vitamin intakes somewhat below 
the Australian average intake. 
The dissociation between total folate intake and vitamin C 
intake, water soluble vitamins which commonly occur 
together in foods, may be explained by the high 
consumption of beer providing the extra source of folate 
in this group of alcohol abusers. 
The non abusers fail to reach the retinol equivalents 
intake level of the Australian Dietary Allowance and both 
groups consume fewer retinol equivalents than the 
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Australian average intake. 
The intake of vitamin E in the non abusing group is below 
the Australian Dietary Allowance. 
The intake of magnesium of both groups is lower than the 
USRDA, but both groups exceed the Australian Dietary 
Allowance and average intake for calcium. 
The non abusers consume less iron than the Australian 
average intake. Both groups exceed the USRDA for 
phosphorus intake but are below the USRDA for copper 
intake. 
These data suggest that both groups had impairments 
of nutritional quality of food intake prior to hospital 
admission, but that the pattern of food intake in the two 
groups is quite different, even if nutrient quality is 
similarly impaired. 
It is another question, related to the absolute RDA, 
whether or not 100% is an ideal value of nutrient quality 
to be attained. 
Neither Mev nor rGT act as markers of impaired nutrient 
intakes. 
Anthropometry in alcohol abusers. 
The literature appears to be divided on the issue of 
whether or not alcohol abuse per se is associated with 
alterations in anthropometry, (Myrhed,1974; KlatskY,1977; 
Roe,1978) with many authors concluding that sex and socio-
economic factors are more important determinants of these 
observed changes, although within a given group, the 
amount of alcohol consumed, together with its associated 
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pattern of food intake, may make an important contribution 
to anthropometric markers of body composition. 
In this study, socio-economic class was not assessed. 
The data collected in this study suggest a difference in 
distribution of body fat between alcohol abusing, and 
nonabusing males, but the groups are very small. 
Nutritional biochemistry in the alcohol using groups. 
The most outstanding feature of this study with regard to 
nutritional biochemistry is that the different 
classifications of alcohol usage give rise to different 
patterns of altered nutritional biochemistry. This 
suggests that the description of the pattern of excessive 
alcohol use is crucial if studies are to be compared. 
There appeared to be little relation between the two 
interview methods with respect to nutritional 
biochemistry. 
However, the Casualty classification was not too 
dissimilar from the biochemically defined recnt and 
nonrecent drinkers, with respect to plasma ascorbic acid 
and cholesterol levels. Acute ethanol ingestion has 
effects biochemically, which do not necessarily reflect 
the total nutritional status of the individual. 
Many studies involving alcohol abuse are vague in defining 
their method of quantifying alcohol intake; this study has 
revealed its importance. 
The lack of difference with regard to serum triglycerides 
in the alcohol abusing and nonabusing groups can be 
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explained by noting that hypertriglyceridaemia is usually 
an accompaniment of acute alcohol abuse, while these 
patients have been classified according to their long term 
alcohol intake. 
Interestingly, none of the alcohol using groups had 
elevated HDL cholesterol levels, this being inconsistent 
with the literature (Haskell,1984). 
The correlations between nutrients in plasma or serum in 
the alcohol abusing and nonabusing groups reveal some 
interesting possibilities, even if the groups are small. 
If plasma ascorbic acid reflects recent intake and 
platelet ascorbic acid reflects tissue stores of ascorbic 
acid, then this is an indication that platelet ascorbic 
acid levels rather than plasma ascorbic acid levels better 
reflect ascorbic acid status in alcohol abusers. 
There appears to be a dissociation between estimates 
of tissue storage of folic acid and ascorbic acid. This 
study has not revealed a close link between vitamin C and 
folate status in alcohol abusers, whether assessed by 
dietary intake or biochemical levels. There is a 
difference in nutrient intakes and nutrient density 
between these two water soluble vitamins in both alcohol 
abusers and non abusers, which does not result in 
different biochemical levels between the groups, with a 
dissociation between tissue storage levels of these two 
water soluble vitamins. 
Although differences in turnover rates, and place of 
storage in the body might account for some of this 
dissociation, intake levels associated with different 
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patterns of food intake, and, perhaps, differences in 
absorption mechanisms would appear to be more important in 
explaining this difference between these two water-soluble 
vitamins. 
The effect of other lifestyle factors often associated 
with alcohol intake may also be an important contributor 
to this dissociation, since cigarette smoking 
may be a more important determinant of plasma ascorbic 
acid levels than alcohol abuse, or the two lifestyle 
factors may operate in tandem. This study suggests that 
the combination of moderate to heavy smoking and alcohol 
intake does not significantly increase the risk for 
impairment of nutritional status. 
CHAPTER 6 
THE NUTRITIONAL STATUS 
OF PATIENTS 
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PRESENTING WITH UPPER GASTRO-INTESTINAL HAEMORRHAGE. 
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All patients who presented with upper gastro-intestinal 
haemorrhage were endoscoped within hours of admission. 
Subsequently, as shown in Table 6.1, they were 
categorized according to the endoscopically defined site 
of primary bleeding. Table 6.1 also shows the categories 
of admission diagnoses for the control group of patients, 
being those patients admitted at similar times, but for 
reasons other than with upper gastro-intestinal 
haemorrhage. 
Of the 119 patients who form the study population, 66 
presented with H&M, whilst 63 patients without H&M were 
studied as controls, although each group was also selected 
with the Casualty diagnosis of heavy or light drinker, as 
detailed in Chapter 4. Forty-two of the patients with H&M 
subsequently gave a dietary history, whilst only 21 of the 
controls were able to do so. 
Table 6.2 shows the age and sex characteristics of· the 
groups of patients thus classified. The three major groups 
of bleeding lesions able to be distinguished were duodenal 
ulcer, gastric ulcer and Mallory-Weiss tear, with gastric 
erosions forming a smaller non-statistically significant 
sized group. A number of other primary bleeding lesions 
including oesophageal varices, oesophagitis, gastric 
carcinoma and undiagnosed bleeding sites were also 
present, but because the numbers in these groups were so 
small, it has not been possible to present any meaningful 
analysis of nutritional status with regard to these latter 
groups. 
Patients presenting with Mallory-Weiss tear and gastric 
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erosion were significantly younger than patients 
presenting with bleeding from chronic peptic ulceration, 
either duodenal or gastric, or from the control group of 
patients. 
In all groups, male:female ratio was approximately 2:1, 
except in the gastric ulcer group in which the sex 
distribution was approximately equal. 
TABLE 6.1 
FLCNI CHART OF PATIENTS STUDIED WITH UPPER G. I. HAEIDRRHAGE. 
119 PATIENTS STUDIED 
63 DIETARY INTAKE HISTORIES 
iL-1 
53 H&M- 66 H&H+ 42 H&H+ 21 H&M-
CARDIOVASC 3 12 GASTRIC ULCER 8 CARDIOVASC 
RESPIRATORY 3 26 DUODENAL ULCER 19 RESPIRATORY 2 
RHEUMATOLOGI C 3 5 GASTRIC EROSIONS 1 RHEUMATOLOGIC 1 
NEOPIASTIC 2 9 MALLORY-wEISS TEAR 7 NECPLASTIC 0 
UPPER G/I TRACT 7 4 VARICES 2 UPPER G/I TRACT 4 
IDWER G/I TRACT 5 3 OESOPHITIS 2 LOWER G/I TRACT 2 
LIVER/BILIARY 4 7 m'HER/NO'r MADE 3 LIVER/BILIARY 1 
PANCREATIC 8 PANCREATIC 5 
NEUROLOGIC 2 NEUROIDGIC 1 
ALCOHOL OlD 5 ALCOHOL OlD 0 
Mi\LNUTRITION 2 MALNUTRITION 
METABOLIC 2 METABOLIC 
RENAL RENAL 0 
INFECTIVE 2 INFECTIVE 0 
ORTHOPAEDIC 2 ORTHOPAEDIC 0 
OTHERINOT WillE 2 OTHER/Nar MADE 2 
~~~~~-- ._---- -~~ 
CONTROLS 
(NO He,M) 
n 53 (21) 
M:F 43 : 10 
AGE 56.1 ±2.5 
TABLE 6.2 
RGE, SEX CHRRRCTERISTICS OF RLL PRTIENTS 
PRESENTING WITH UPPER GRSTRO-INTESTINRL HREMORRHRGE 
CLRSSIFIED ACCORDING TO PRIMARY SITE OF BLEEDING 
ALL PAT I EtHS DUODEt·mL GASTRIC MRLLORY -4~E I S5 
WITH Hilt1 ULCER ULCER TEAR 
66 (42) 26 (1 g) 12 (8) 9 (7) 
48 : 18 1 9 : 7 5 : 7 7 : 2 
~,8. 3 ± 1. 9 57.5 ± 2.'3 68.8 ± 3.4 45.'3 ± 4.7 
BRACKETS INDICATE PATIENT NOS. WITH DIETARY ASSESSMENTS 
GASTRIC 
EROSIONS 
5 (1) 
4 : 1 
45.2 ± 7.8 
~--~ 
~ ) 
~ 
f'J 
6-253 
6.1 NUTRIENT INTAKES 
IN UPPER GASTRO-INTESTINAL HAEMORRHAGE. 
Figure 6.3 shows the energy intakes, both total energy 
and non-alcohol energy, in the three groups and the 
control group. There is no significant difference between 
any of the groups' energy intake, even allowing for 
alcohol intake. 
Figure 6.4 shows macronutrient intakes in the three 
groups duodenal ulcer, gastric ulcer and Mallory-Weiss 
tear, and the control group. Alcohol intake is highly 
significantly different between the groups, due to higher 
intakes in the Mallory-Weiss group. 
Figure 6.5 shows that the percentage of total energy 
derived from fat tends to be different between the groups, 
because of a higher percentage in the gastric ulcer group. 
There is a significant difference in the percentage of 
energy derived from alcohol, because of a higher 
percentage in the Mallory-Weiss group. 
Table 6.6 shows that there is a tendency towards a 
difference in the intake of total folate between the 
groups, due to increased levels of intake in the Mallory-
Weiss group. Otherwise, there were no differences between 
the intakes of water soluble vitamins between any of the 
groups, whether corrected for energy intake or not. 
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TABLE 6.6 
NUTRIENT INTAKES IN UPPER GASTRo-INTESTINAL HAE!>lORRHAGE 
WATER-SOLUBLE VITAMIN INTAKES 
CONTROLS DUODENAL GASTRIC M-W 
NUTRIENT ULCER ULCER TEAR 
INTAKES 
n=21 n=19 n=8 n=7 
THIAMIN 
mg/MJ 0.13 0.16 0.11 0.10 
±0.01 +0.02 +0.01 +0.01 
Range 0.06~.22 0.08~.25 O.08---{).17 0.07~.19 
RIBOFLAVIN 
mg/MJ 0.21 0.22 0.24 0.23 
±0.04 +0.02 +0.05 +0.04 
Range 0.14~.47 0.1~.38 0.09---{).42 0.12-{).43 
NIACIN 
mg/MJ 1. 97 2.07 2.01 1. 90 
±0.19 +0.20 +0.18 +0.28 
Range 0.99-3.08 1. 08-4.40 0.92-3.98 1. 30-3.37 
BIOTIN 25.3 23.7 30.5 40.7 
ug/day ±3.9 +2.6 +5.9 ±9.4 
Range 8.9--42.5 8.1-53.6 12.4--66.7 14.2-89.5 
PANTUrHEN- 5.5 5.9 5.7 8.6 
ATE mg/day ±0.7 + 1. 2 +1.0 + 1. 8 
Range 2.0-7.6 2.4-22.5 2.6-12.4 3.0-17.2 
PYRIOOXINE 1.6 1.3 1.4 2.1 
mgjday ±0.3 +0.2 +0.2 +0.4 
Range 0.6-1. 7 0.7-4.2 0.8-2.5 1. 0--4. 5 
VITAMIN 5.9 7.2 8.9 12.5 
Bl2 ~g/day ±l. 5 +2.1 +2.2 +2.4 
Range 1.0-13.4 2.6-42.4 2.7-20.6 4.2-20.5 
TOTAL FOL- 263 182 202 334 
ATE ~gjday + 35 +19 +21 +59 
Range 87-312 99-464 111-327 178-656 
VITAMINC 105 67 82 91 
mgjday +24 +11 ±19 +20 
Range 31-207 13-194 17-193 37-189 
6-2-57 
P 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
p<0.05 
ns 
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Table 6.7 shows that there is no significant difference 
between any of the groups with regard to fat soluble 
vitamin intakes. 
Table 6.8 lists the mineral and micronutrient intakes in 
patients with upper gastro-intestinal haemorrhage. There 
are no significant differences between any of the groups 
studied. 
Figure 6.9 and 6.10 show the index of nutrient quality 
for different nutrients in the patients with upper gastro-
intestinal haemorrhage. This table presents data in a 
similar manner to that found in Chapter 5. 
Patients presenting with bleeding duodenal ulcer have an 
impaired index of nutrient quality for folacin, vitamin A, 
vitamin D, vitamin E, zinc and copper. 
Patients presenting with bleeding gastric ulcer have an 
impaired index of nutrient quality for thiamin, 
pantothenic acid, folacin, vitamin D, vitamin E, 
magnesium, iron, zinc and copper. 
Patients presenting with a bleeding Mallory-Weiss tear 
have an impaired index of nutrient quality for thiamin, 
pantothenic acid, folacin, vitamin A, vitamin D, vitamin 
E, iron, zinc and copper. 
The control group of patients had impaired indices of 
nutrient quality for energy intake, thiamin, niacin, 
pantothenic acid, folacin, vitamin A, vitamin D, vitamin 
E, magnesium, iron, zinc and copper. 
TABLE 6.7 
NUTRIENT INTAKES IN UPPER GASTRo--INTESTINAL HAEMORRHAGE 
FAT-SOLUBLE VITAMIN INTAKES 
CONTROLS DUODENAL GASTRIC M-W 
NUTRIENT ULCER ULCER TEAR P 
INTAKES 
n=21 n=19 n=8 n=7 
CAROTENE 4700 4200 2500 6300 
~g/day ±750 +850 +600 ±1800 ns 
Range 450-7400 300-11300 500-6100 1750-13900 
RETINOL 720 630 1240 1280 
EQUIVS. +220 ±130 ±380 +420 ns 
Range 120-670 90-2350 320-3640 350-3450 
VITAMIN D 3.0 6.9 2.7 5.4 
~g/day ±0.7 ±4.4 ±0.7 + 1. 8 ns 
Range 0.8-7.1 0.2-84.7 0.4-5.3 1. 2-14. 2 
VITAMINE 9.2 5.5 7.9 8.4 
~g/day +4.6 + 1. 3 +2.3 +2.1 ns 
Range 1. 7-6.9 1.8-25.3 3.0-23.6 3.5-19.5 
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TABLE 6.8 
NUTRIENT INTAKES IN UPPER GASTRG-INTESTINAL HAEMORRHAGE 
MINERAL INTAKES 
CONTROLS DUODENAL GASTRIC M-W 
NUTRIENT ULCER ULCER TEAR P 
INTAKES 
n= 21 n=19 n=8 n=7 
CALCIUM 1190 1050 1290 1720 
mg/day +180 +220 +320 +400 ns 
Range 320--2510 360-4850 600-3370 700-3720 
MAGNESIUM 330 400 290 480 
mg/day ±40 +120 ±40 ±100 ns 
Range 100--420 140-2110 170-520 240-1060 
IRON 13.6 11. 9 13.8 15.1 
mg/day ±1. 7 ±1. 6 ±2.3 +2.8 ns 
Range 4.8-15.6 6.0-37.5 8.3-29.1 7.4-26.5 
COPPER 1.7 1.5 2.1 2.6 
mg/day +0.2 ±0.3 +0.6 +0.8 ns 
Range 0.6-1. 9 0.7-6.8 0.7-6.2 1. 0--6.9 
ZINC 12.8 11. 6 13.1 20.1 
mg/day ±1. 8 ±1.9 ±1. 7 ±4.9 ns 
Range 4.8-11. 9 6.2-43.3 7.2-23.0 8.4-45.1 
PHOSPHORUS 1640 1520 1500 2220 
mg/day +210 ±290 ±300 +410 ns 
Range 580--2260 670-6620 150-2790 1040--4050 
DIETARY 18.8 18.0 14.9 19.7 
FIBREg/day ±2.3 +3.9 ±2.4 +3.8 ns 
Range 9.2-26.4 8.7-21.4 7.2-19.6 9.4-28.4 
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However, there were no significant differences in the 
indices of nutrient quality for individual nutrients 
between any of the groups. 
The different patterns of impairment of nutrient quality 
in each of these groups suggest that the pre admission 
dietary patterns of these groups of patients may have been 
different. 
Table 6.11 shows the number of patients in each group 
whose nutrient density falls below the United States 
recommended nutrient density. 
In all of the patients in the Mallory-weiss group, 
nutrient densities for individual nutrients do not reach 
the 100% standard even after correction for energy intake 
due to the consumption of alcohol. 
Assuming that the recommended nutrient density is correct, 
none of the patients in any of the groups exceeded this 
recommendation for folacin intake and vitamin E intake, 
and only with regard to protein intake and vitamin B12 
intake were most patients able to exceed this standard. 
NUTRIEtH 
ENERGY 
PROTEIN 
THIAMIN 
RIBOFLAVIN 
NIACIN 
PANTOTHENATE 
B 12 
FOLACIN 
VIT C 
VIT A 
VIT D 
VIT E 
CALCIUM 
MAGNESIUM 
IRON 
ZINC 
COPPER 
TRE::LE 6.11 
PERCENTAGE NO OF PATIENTS 
PRESENTING WITH UPPER GRSTRO-INTESTINAL HAEMORRHAGE 
WHOSE INTAKES/MJ FALL BELOW US RDA/MJ 
CONTROLS ALL PAT I EtHS DUODENAL GASTRIC M - W 
WITH H + t1 ULCER ULCER TEAR 
'*' *- TOTAL MJ 
(n = 21) (n = 42) (n = 1'3) (n = 8) (n = 7) 
65 50 65 35 40 
20 5 0 15 0 
55 65 50 75 70 
45 30 10 35 15 
45 50 40 65 60 
'30 85 85 '30 85 
30 10 10 15 0 
100 100 100 100 100 
55 50 55 50 40 
100 '30 '35 75 70 
80 75 80 75 bO 
100 100 100 100 100 
55 40 15 75 40 
80 60 65 100 15 
55 45 40 65 60 
100 '30 '35 75 70 
100 '35 100 '30 85 
M - ~~ 
TEAR 
NOt~-EToH t1J 
(n = 7) 
30 
0 
60 
0 
30 
60 
0 
100 
40 
70 
60 
100 
40 
0 
15 
70 
85 
-
'*' '*' INCLUDES GASTRIC EROSIONS, ~JARICIES, OTHER &: UN-DIAGNoSED LESIONS. 
(i'I 
\ 
~ 
-t' 
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6.2 BIOCHEMICAL MEASUREMENTS OF NUTRITIONAL STATUS 
IN UPPER GASTRO-INTESTINAL HAEMORRHAGE. 
Figure 6.12 demonstrates the biochemical measurements of 
nutritional status of patients presenting with upper 
gastro-intestinal haemorrhage with regard to serum lipids. 
All of the serum lipids differ between the groups 
significantly. The plasma cholesterol level is 
significantly (p<O.Ol) different between the groups 
because of lower levels in the duodenal ulcer group. 
Serum triglyceride levels tend to be higher in the 
Mallory-Weiss group. 
The HDL cholesterol pattern is as similarly significantly 
(p<O.Ol) different as the total cholesterol. 
Table 6.13 shows that there are no significant differences 
between any of the groups with regard to plasma and 
platelet ascorbic acid levels, serum and red cell folate 
levels, serum B12 and serum retinol levels. 
Table 6.14 shows that there are no differences between any 
of the groups with regard to serum/plasma levels of 
calcium, phosphate, zinc, copper, selenium, magnesium, 
iron, iron binding capacity or ferritin. 
Table 6.15 examines biochemical nutrient inter-
relationships between water soluble vitamins in upper 
gastro-intestinal haemorrhage. 
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BIOCHEMICRL MEASUREMENTS OF NUTRITIONAL STATUS IN UPPER GASTRO-INTESTINAL HAEMORRHAGE 
WATER-SOLUBLE I.) I TAt1 I NS 
SERUt1.1PLRSMR CONTROLS OUODEt~AL GASTRIC ~1--J..~ TEAR P 
ULCER ULCER 
PLASMA ASC RCID,n 49 26 12 8 
vmol.lL 46.09 ±5.99 59.08 ±5.95 69.88 ±9.50 45.50 ±13.83 ns 
Range 7.78-181. 49 11.45-137.00 16.86-129.07 11. 78-109. 58 
PLAT ASC RCID, n 49 26 12 8 
nmol/l0 .... ·l0 plat 182.11 ±16.69 220.36 ±18.76 229.33 ±58.79 155.15 ±30.17 ns 
Range 4. 95-426. 10 81.60-503.85 51 . 21 -851 . 77 68.93-335.40 
SERUM FOLRTE,n 36 18 8 4 
ng .I L 4.6 ±0.5 4.4 ±0.5 5.1 ±0.5 4.0 ±0.3 ns 
Rang~ 1.0- 12.0 1. 8- 10.0 3.0- 7.6 3.6 - 5.0 
RBC FOLRTE, n 26 15 7 
pg/100ml 630 ±60 660 ±125 685 ±230 -- ns 
Range 205-970 123-1640 0-1776 
SERUM B12,n 36 18 8 4 
725 ±95 500 ±80 525 ±70 320 ±70 ns 
Range 115-2100 110-1500 310-920 180-540 
RETINOL, n 44 22 11 7 
ug/l00ml 75.4±6.5 74.6±5.2 79.3 ±7.2 93.4 ±1O.2 ns 
Range 17.5-195.0 25.6-131.4 24.8 -116.0 129.5 -696.0 
~.--
----- - ---- - - - -
I 
(A 
H 
TABLE 6.14 
BIOCHEMICAL MEASUREMENTS OF NUTRITIONAL STATUS IN UPPER GASTRO-INTESTINAL HAEMORRHAGE 
MINERRLS & MICRONUTRIENTS 
SERU~lIPLASt'1A CONTROLS DUODENAL GRSTRIC t1-4~ TEAR P 
ULCER ULCER 
Ca n 2'3 24 9 '3 
mmol/L 2.2 :t: 0.0 2.2 ± 0.1 2.2 ± 0.0 2.2 ± 0.01 ns 
Range 2.1 - 2.4 1.8 - 2.'3 1.9 - 2.6 1.'3 - 2.6 
P04 n 48 24 9 '3 
mmol/L 1.06 ± 0.03 1.00 ± 0.04 1.01 ± 0.07 1.08 :t: 0.05 ns 
Range 0.88 - 1.46 0.48 - 1.31 0.82 - 1.41 0.7'3 - 1.30 
Mg n 43 21 10 8 
mmol/L 0.76 ± 0.02 0.74 ± 0.01 0.7'3 :t: 0.03 0.68 :t: 0.08 ns 
Range 0.58 - 1.04 0.64 - 0.'30 0.66 - 0.'37 0.1'3 - 0.'38 
Zn n 37 22 11 8 
umol/L 11 ± 1 12 ± 1 11 ± 1 14 :t: 2 ns 
Range 5 - 18 '3 - 16 5 - 16 6 - 15 
Cu n 37 22 11 8 
umol/L 18 :t: 1 17 :t: 1 21 ± 1 18 :t: 1 ns 
Range 8 - 28 10 - 30 15 - 28 13 - 22 
Se n 21 14 5 4 
ug/l0oml 2'3 :t: 4 39 ± 6 47 ± 11 41 ± 6 ns 
Range 7 - 41 8 - 50 10 - 62 7 - 51 
Fe n 46 21 10 7 
nmol/L 15 ± 1 17 ± 30 10 ± 2 17 ± 5 ns 
Range 2 - 56 3 - 47 2 - 20 4 - 43 
lIBC, n 24 13 5 4 
./ 
,. 63 ± 4 62 ± 4 59 ± 5 64 ± 7 ns 
Range 36 - 90 33 - 87 48 - 76 48 - 81 
FERRITIN, n 14 9 4 5 
140 ± 45 105 ± 40 70 ± 40 63 ± 25 ns 
Range 15 - 590 20 - 400 5 - 190 5 - 125 
--'---
I 
I 
I 
G;' 
~ 
CORRELATIONS 
PLASMA ASC ACID vs 
VIT C Intake 
Platelet A A 
Serum Folate 
R. C. Folate 
PLATELET ASC RCIO \IS 
Vit C Intake 
Serum Folate 
R.C. Folate 
SERUM FOLRTE vs 
Total Folate Intake 
Red CE'll Folate 
MCV 
REO CELL FOLRTE \IS 
Total Folate Intake 
MCV 
SERUM 812 vs MC!,} 
1 HBLE b.15 
NUTP IEtH INTEP-RELAT IONSH IPS IN UPPER GASTROINTEST INAL HAEMORPHAGE 
!.-lATER-SOLUBLE IJITAMINS 
COtHROLS ALL PATIENTS DUODENAL 
n 
9 
23 
17 
10 
9 
17 
10 
6 
11 
6 
-
-
6 
~HTH HI1:M ULCER 
rS n rS n rS 
-0.05 40 0.38 19 0.29 
* 0.46 64 @ 0.54 26 @ 0.68 
# 0.57 45 @ 0.63 18 # 0.60 
0.03 32 @ 0.09 15 0.15 
0.30 40 0.22 19 0.36 
0.30 45 # 0.39 18 * 0.45 
0.26 32 -0.07 15 -0.14 
-0.09 28 -0.16 13 -0.18 
0.54 33 0.00 15 0.02 
-0.26 21 -0.16 9 0.24 
; 
-
23 -0.26 
-
-0.11 
- 18 0.06 
-0.14 21 O. 11 
InsuFFicient Numbers 
* P < 0.05 
8 0.07 
9 0.35 
GASTRIC M--4~ TEAR 
n 
8 
12 
8 
7 
8 
8 
7 
6 
6 
-
-
-
-
ULCER 
rS n rS 
0.52 E. -0.43 
0.12 8 0.60 
-0.11 
- -
-0.28 
- -
-0.50 6 -0.14 
-0.33 
- -
-0.40 
- -
-0.07 
- -
-0.44 
- -
- - -
- - -
- - -
- - -
# P < 0.01 
@ P < 0.001 
, 
n 
27 
38 
26 
22 
27 
26 
22 
19 
21 
12 
16 
12 
12 
DU 11: GU 
rS 
* 0.39 
# 0.47 
# 0.50 
0.01 
0.09 
0.19 
-0.22 
-0.13 
-0.03 
0.09 
-0.14 
0.11 
0.35 
~ 
~ 
~ 
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There are no significant correlations between ascorbic 
acid intake and plasma or platelet ascorbic acid levels in 
any of the groups studied. In all patients with upper 
gastro-intestinal haemorrhage, but particularly in the 
duodenal ulcer group, and the combined peptic ulcer group 
of patients, there was a significant correlation between 
plasma and platelet ascorbic acid levels. Similarly there 
was significant correlation between plasma and serum 
folate levels in the control groups, all patients with 
upper gastro-intestinal haemorrhage, the duodenal ulcer 
group and the combined peptic ulcer group. 
However, plasma ascorbic acid was not correlated with red 
cell folate levels in any of the groups. Platelet ascorbic 
acid was not correlated with either serum or red cell 
folate levels in any of the groups studied. 
Neither serum nor red cell folate levels were correlated 
with total folate intake in any of the groups studied. 
Serum folate was not correlated with red cell folate in 
any of the groups studied. 
Neither serum folate, red cell folate nor serum B12 levels 
were correlated with Mev in any of the groups studied. 
Table 6.16 shows bichemical nutrient inter-relationships 
in upper gastro-intestinal haemorrhage with regard to 
minerals and micronutrients. 
Serum copper is significantly negatively correlated with 
serum iron in the combined peptic ulcer group. 
Serum zinc is significantly correlated with serum albumin 
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in all patients with upper gastro-intestinal haemorrhage, 
particularly in the duodenal ulcer and combined peptic 
ulcer groups. It is not correlated with zinc intake or the 
zinc metallo-enzyme alkaline phosphatase, or rGT. It is 
significantly positively correlated with serum copper in 
the control group of patients, but not with the patients 
presenting with upper gastro-intestinal haemorrhage. 
CORRELATIONS 
SERUM Ca 
"'''5 
Calcium Intake 
Serum Mg 
SERU~1 Ma '.IS 
Magnesium Intake 
Serum P04 
SERUM Cu '.IS 
Copper Intake 
Serum Fe 
SERUM Zn '.IS 
Zinc Intake 
Serum Albumin 
rGT 
ALP 
Serum Mg 
Serum Cu 
Serum Folate 
Red Cell Folate 
Serum Retinol 
SERUM P04 '.IS 
Phosphorus }ntake 
TABLE 6.16 
NUTR I [NT I NTER-RELATI ONSH I PS IN UPPER GASTRClltHE.ST H~AL HAH10RRHAGE 
MINERALS AND MICRONUTRIENTS 
CmnROLS ALL PATIENTS DUODENAL 
n 
-
-
-
17 
8 
12 
8 
12 
12 
12 
11 
16 
10 
7 
15 
-
~JI TH HliM ULCER 
rS n rS n 
- 3'3 -0.15 18 
- 47 0.17 20 
- 36 -0.06 16 
0.14 51 O. 16 20 
0.33 40 -0.03 18 
-0.1'3 46 -0.30 17 
-0.57 40 -0.14 18 
0.47 53 # 0.60 21 
-0.26 4'3 -0.26 1'3 
0.02 53 -0.1'3 21 
0.31 47 -0.02 18 
# 0.68 58 -0.10 22 
0.43 43 0.23 16 
-0.1'3 31 0.06 14 
'*' 0.4'3 57 ~ 0.60 22 
-
3'3 0.13 18 
Insufficlent Numbers 
* P < 0.05 
rS 
0.01 
0.05 
0.18 
-0.15 
-0.0'3 
-0.42 
0.01 
~ 0.72 
-0.13 
0.03 
0.24 
0.28 
0.01 
-0.02 
~ 0.64 
0.13 
n 
6 
8 
7 
8 
8 
'3 
8 
8 
'3 
8 
'3 
11 
8 
6 
11 
6 
GASTRIC ~1-W TEAR 
ULCER 
rS n rS 
-0.37 7 0.07 
* 0.67 8 -0.31 
-0.46 6 -0.27 
0.47 8 0.05 
0.24 6 -0.60 
-0.27 6 -0.47 
-0.08 6 -0.66 
0.61 8 0.60 
-0.46 7 0.36 
-0.2'3 8 -0.43 
-0.07 7 0.07 
-0.18 8 0.26 
0.23 
- -
-0.10 
- -
* 0.65 7 0.64 
0.14 7 0.25 
--
# P < 0.01 
@ P < 0.001 
n 
24 
28 
23 
28 
26 
26 
26 
2'3 
28 
29 
27 
33 
24 
20 
33 
24 
DU Ii GU 
rS 
-0.12 
0.31 
0.06 
0.01 
0.12 
#-0.47 
-0.07 
@ 0.71 
-0.33 
-0.10 
0.13 
0.03 
0.04 
-0.07 
~ 0.62 
0.04 
G"\ 
I 
~ 
N 
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6.3 NUTRITIONAL STATUS 
ASSOCIATED WITH THE PRESENCE OF SHOCK 
IN UPPER GASTRO-INTESTINAL HAEMORRHAGE 
Table 6.17 shows the age, sex characteristics and primary 
bleeding sites of patients who presented in shock with 
upper gastro-intestinal haemorrhage. Shock was defined in 
Chapter 3. 
Approximately one quarter of the patients were shocked on 
presentation. Relatively more males presented with shock 
than females, but there were no significant differences in 
the age groups between shock and non-shock presentations. 
Table 6.18 shows significant differences between the 
haemoglobin, packed cell volume and serum urea levels in 
the patients presenting with shock, which is consistent 
with the clinical diagnostic criteria used for shock. 
However, there were no significant differences between the 
groups when rencU function, acid base function or liver 
function are taken into account. 
Figure 6.19 and 6.20 show that the index of nutrient 
quality for intake of nutrients in shocked patients was 
impaired with regard to vitamin D and vitamin E, whilst in 
contrast, the pattern was impaired in the non-shocked 
patients for pantothenic acid, folacin, vitamin A, vitamin 
D, vitamin E, iron, zinc and copper. This suggests that 
TABLE 6.17 
AGE, SEX AND SI1E OF PRIMARY BLEEDING IN PATIENTS STUDIED 
WHO PRESENTED IN SHOCK WITH UPPER Gil HAEMORRHAGE. 
SHOCK NON-SHOCK 
n 17 49 
M:F 11 : 6 37 : 12 
AGE 61. 6 + 3.1 57.1 + 2.35 (ns) 
-
DUODENAL ULCER 5 7 
GASTRIC ULCER 5 7 
MALLORY-wEISS 2 7 
G.EROSIONS 0 5 
VARICES 2 2 
OTHER 3 5 
NOT MADE 0 2 
TABLE 6.18 
BIOCHEMICAL & HAEMATOL(x;ICAL MEASUREMENTS 
OF PATIENTS STUDIED 
WHO PRESENTED IN SHOCK WITH UPPER Gil HAEMORRHAGE. 
SHOCK NON-SHOCK P 
UREA, n 13 49 
mrooljL 22.8 ± 2 8.9 + 0.8 <0.01 
CREATININE,n 14 46 
~lOOl/L 100.2 ± 7.8 90.7 + 3.5 ns 
AGAP, n 12 37 
mroo1/L 12.9 ± 1.1 12.9 + 1.2 ns 
ALP, n 13 48 
220.0 ± 48 202.0 ± 22 ns 
AST, n 12 47 
58.0 ± 7 62.0 ± 7 DB 
BILl, n 13 48 
~lOOljL 10.0 ± 2 10.0 ± 1 ns 
Hb, n 17 48 
GIL 9.2 + 0.8 12.0 + 0.5 <0.01 
pev, n 17 47 
% 28.0 ± 2 37.0 ± 2 <0.01 
C> 
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although there is not necessarily an impaired index of 
nutrient quality associated with the presence of shock, 
the pattern of nutrient ingestion prior to presentation in 
this group of patients is different to that of non-shocked 
patients. 
Table 6.21 shows the percentage number of patients whose 
energy density fell below the United States 
recommendation. 
These patterns do not appear to be different from the 
patterns seen in patients presenting with upper gastro-
intestinal haemorrhage as a whole. 
Table 6.22 shows that the shocked group had a 
significantly lower serum albumin level at the time of 
presentation when compared to the non-shocked group as 
well as a lower serum zinc level. They were unable to be 
distinguished statistically from the group presenting 
without shock with regard to the biochemical level of 
other nutrients. 
Table 6.23 shows the correlation between the blood 
transfusion requirements for stabilization, and 
biochemical measurements of nutrients. 
In patients presenting with shock from upper gastro-
intestinal haemorrhage, there was a significantly negative 
correlation between the amount of blood required and the 
serum retinol levels in the patients with shock. 
There was also a tendency for a negative correlation to 
occur with serum albumin, and a positive correlation to 
TABLE 6.21 
% NO PATIOOS PRESENTING SHOCKED WITH 
WITH UPPER GASTRD-INI'ESTINAL HAOORRHAGE 
WHOSE RECOl1'lENDED NUTRIENT DENSITIES FALL BELOW US RDAjMJ 
SHOCK NUTRIENT NON-SHOCK 
n=7 n=35 
% % 
30 ENERGY 55 
0 PROTEIN 10 
70 THIAMIN 65 
30 RIBOFLAVIN 30 
85 NIACIN 45 
85 PANTOTHENATE 85 
0 VIT B12 10 
100 FOLACIN 100 
60 VITC 50 
100 VITA 85 
85 VITD 75 
100 VITE 95 
70 CALCIUM 85 
85 MAGNESIUM 55 
30 PHOSPHORUS 10 
30 IRON 50 
70 ZINC 90 
85 COPPER 95 
TABLE 6.23 
CORRELATION BETWEEN BLOOD TRANSFUSION REQUIREMENTS 
AND BIOCHEMICAL MEASUREMENTS OF NUTRITIONAL STATUS 
IN PATIENTS PRESENTING IN SHOCK WITH UPPER G/I HAEMORRHAGE. 
S HOC K 
UNITS OF BLOOD REQUIRED n rS 
Vs 
Serum Albumin 13 *-0.57 
Ca 12 -0.26 
M:j 11 0.14 
zn 15 -0.27 
CU 15 0.25 
Serum Folate 11 -0.09 
R.C. Folate 6 0.49 
Plasma Ascorbic Acid 16 0.24 
Platelet Ascorbic Acid 16 * 0.56 
Retinol 15 **-0.63 
* p < 0.05 
** P < 0.02 
NON-SHOCK 
n rS 
48 -0.20 
44 **-0.38 
43 -0.18 
43 -0.08 
43 -0.21 
36 * 0.36 
28 -0.12 
48 0.22 
48 0.23 
43 -0.15 
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TABLE 6.22 
BIOCHEMICAL & !fAE1.1ATOL(x;ICAL MEASUREMENTS 
OF PATIENTS STUDIED 
WHO PRESENTED IN SHOCK WITH UPPER G/I HAEMORRHAGE. 
SHOCK NON-5HOCK P 
ALBUMIN, n 13 48 
GIL 34.0 + 0.2 39.0 + 1.0 <0.01 
-
-
TRIGLYCERIDE ,n 14 46 
rrurol/L 2.1 + 0.2 2.6 + 0.4 ns 
-
-
HDLC, n 5 31 
rruro1/L 1.03 ± 0.3 1. 09 + 0.9 ns 
AlAT, n 10 39 
rrurol/L 1.86 + 0.14 1.98 + 0.11 ns 
Ca, n 12 44 
rrurol/L 2.13 + 0.06 2.21 + 0.03 os 
P04, n 13 47 
rrurol/L 1.14 + 0.04 1.02 + 0.04 ns 
Mg, n 11 43 
rrurol/L 0.73 ± 0.02 0.75 ± 0.02 ns 
Fe, n 13 41 
~lOCll/L 20.0 + 5.0 16.0 + 1.0 ns 
-
TIEC, n 8 21 
% 55.0 + 4.0 63.0 + 3.0 ns 
FERRITIN, n 7 17 
~lOClIIL 106.0 + 49.0 116.0 + 41.0 ns 
- -
Zn, n 15 43 
~lOClI/L 10.0 + 1.0 13.0 + 1.0 <0.05 
-
-
Cu, n 15 43 
~lOCll/L 19.0 + 1.0 18.0 + 1.0 ns 
-
-
S.FOLATE, n 11 36 
ng/L 4.5 + 0.7 4.5 + 0.4 ns 
- -
R. C. FOLATE,n 6 28 
pg/l00ml 520.0 + 170.0 640.0 + 95.0 ns 
-
Serum B12,n 11 36 
pg/100 m1 490.0 + 65.0 490.0 + 50.0 ns 
- -
PLASMA ASC. 
ACID, n 16 48 
~lOCll/L 57.04 ± 9.85 56.2 + 4.53 ns 
-
PLATELE'l' ASC. 
ACID, n 16 48 
nrool/lO'10p1at 181.63 ± 24.89 233.98 + 0.28 ns 
S. RETINOL, n 15 43 
~g/100ml 68.0 + 7.9 79.7 + 4.6 ns 
- -
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occur with platelet ascorbic acid. 
In the non-shocked group, a significant negative 
correlation between serum calcium and transfusion 
requirements, with a tendency for a positive correlation 
between serum folate and transfusion requirements. 
DISCUSSION 
This chapter presents an analysis of the nutritional 
status of the study population of 119 patients in terms of 
the presence (n=66) or absence (n=63) of upper gastro-
intestinal bleeding. It is important to note that the 
patients were also selected with regard to the presence or 
absence of heavy drinking, the data of which were 
presented in Chapter 4 and Chapter 5. Because of major 
complications requiring surgery or intensive management, 
only 42 of the patients with H&M were able to give a 
dietary history within 72 hours of admission. As a 
consequence, the data base on which this chapter rests is 
limited. Furthermore, the results are those of groups, 
rather than individuals, and need to be so interpreted. 
The group with upper gastrointestinal haemorrhage which 
appears to differ significantly with respect to nutrient 
intakes is the Mallory-Weiss tear group. This study 
confirms other studies (Langman and Bell,1982) that this 
group consumes higher levels of alcohol, but the extra 
energy derived from alcohol does not displace carbohydrate 
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form the diet, as was seen in the alcohol abusing group 
of Chapter 5, so that there was no increase in total 
energy intake. 
Nevertheless, this extra alcohol intake in the Mallory-
Weiss group does not appear to influence the overall 
intake of other nutrients; the increased intake of folate 
could be attributed to the folate content of beer, being 
approximately 4~g per lOOml. 
The pattern of nutrient intakes differs between the 
groups and controls, but in a manner suggesting that, 
amongst individuals ill enough to require acute hospital 
admission, a reduced intake of nutrients occurs 
frequently. The study did not set out to determine the 
pattern of nutrient intakes in a representative sample of 
the general population. 
The study has not confirmed the study of Hansky and 
Allmand (1967), which suggested that groups with upper 
gastrointestinal haemorrhage were likely to be at risk of 
vitamin C deficiency. 
The increased alcohol intake is also likely to account for 
the raised serum triglycerides and HDL cholesterol seen in 
the Mallory-weiss group. However, despite the altered 
nutrient intake patterns, the groups and controls differ 
little with respect to biochemical indices of nutritional 
status. 
In the 7 shocked patioents, lower serum albumin and zinc 
levels were seen; although the number is small, these 
biochemical measurements may represent markers for the 
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possible development of shock, should bleeding occur, in 
the presence of a pre-existing lesion of the upper gastro-
intestinal tract, although the possibility exists that 
these levels acutely fell in association with the shock 
state. 
A study involving greater numbers may reveal other 
nutrient impairments associated with the other lesions not 
analysed in this study because of the smaller numbers 
available. 
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CHAPTER. 7 
THE RELATIONSHIP BETWEEN ALCOHOL USE, 
NUTRITIONAL STATUS, AND HAEMOSTASIS. 
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This chapter examines possible relationships between 
alcohol use and haemostatic disorders in the patients 
studied, particularly in the groups with upper gastro-
intestinal haemorrhage, either by a direct effect of 
alcohol, or through an effect on nutritional status which 
might also affect coagulation mechanisms. The relationship 
between serum or plasma levels of nutrients on the 
clotting profile is also examined, since many of these, 
such as folate, ascorbic acid, vitamin Bl2 are thought to 
be involved in the haemostatic process (Johnson et al .. 
1981) . 
A coagulation profile consisting of the prothrombin index, 
the kaolin partial thromboplastin time,the thrombin 
clotting time, fibrinogen levels, platelet count and Ivy 
skin bleeding time was performed in most patients on 
admission to Casualty prior to the commencement of any 
therapy. 
7.1 THE EFFECT OF ALCOHOL INGESTION 
ON THE COAGULATION PROFILE 
Tables 7.1 and 7.2 show that, as groups, there is no 
difference between the mean for each of the coagulation 
profile variables, between the control group of patients, 
admitted without upper gastrointestinal haemorrhage, and 
being light consumers of alcohol, and the various groups 
with upper gastrointestinal haemorrhage presentation, such 
as duodenal ulcer, gastric ulcer and Mallory-weiss tear, 
alcohol abusers and non-abusers, as defined in chapter 4, 
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cigarette consumption, or the presence or absence of shock 
from haemorrhage on admission. 
There are ,however , some differences in the ranges seen in 
the individual haemostatic variables between the different 
groups, as might be predicted when considering individual 
patients. 
Tables 7.3 and 7.4 assess the correlations, respectively, 
between (1) volunteered alcohol intake as assessed by 
dietetic history or (2) elevated serum ethanol, and the 
various haemostatic variables in the different groups of 
patients. There is no correlation between either of these 
two measures of alcohol ingestion and the various 
haemostatic variables in any of the groups. 
Tables 7.5 and 7.6 assess the correlation between the two 
measures of alcohol ingestion and biochemical levels of 
various nutrients, in order to see whether alcohol 
ingestion, acting indirectly through effects on the 
availability of nutrients, might affect haemostatic 
variables. There are no significant correlations between 
alcohol intake measured by dietary history, or elevated 
serum ethanol with any of the biochemical parameters of 
nutritional status which be implicated in haemostasis. 
TABLE 7.1 
HAEMOSTATIC VARIABLES IN THE GROUPS STUDIED. 
HAEMOSTRTIC CONTROLS ALCOHOL NON RLL ! DUODENRL GRSTRIC 
VARIABLE RBUSERS RBUSERS H&:M ULCER ULCER 
n 20 10 19 64 24 12 
PROTHROMBIN 85± 5 90± 5 90± 0 85± 0 90± 0 80± 5 
INDEX :% 20-100 40-100 55-100 40-100 70-100 60-100 
P.T.T.K. 34± -I 35± 1. 5 34± 0.5 35± 1 33± 1 34± 1 
sees. 26--45 30--45 26--41 28-60 28--42 31-39 
T.C.T. 12± 0.5 12.5± 0.5 11.5± 0.5 11. 5± 0 11± 0 11.5± 0 
sees 10-22 11-16 10-21 9-21 10-12 10-14 
FIBRINOGEN 315± 25 275± 30 300± 25 _ : 290± 15 270± 20 335± 25 
mg/100ml 157-549 124-377 155-550 124-648 192--487 248--453 
PLRTELETS 231± 16 218± 15 252± 22 228± 13 229± 19 265± 37 
100-433 146-286 109-585 50-590 122--494 142-585 
SKIN BLEED- 4.6± 0.2 5.0± O.::}- 4.8± 0.2 5.2± 0.2 5.0± 0.4 5.0± 0.4 
ING TIME min 3-6 3-6.5 3-7 3-9.5 3-9 3-7 
M-W SHOCK 
TERR 
9 17 
85± -5 80± 5 
40-100 40-100 
35± 1 37± 1 
31--41 30--46 
10± 0.5 12± 0.5 
9,-11 10-14 
230± 20 290± 30 
150-310 150-453 
210± 11 218± 23 
177-257 50-334 
5.4± 0.2 5.4± 0.5 
5-6 3-9.5 
NON 
SHOCK 
47 
90± 0 
55-100 
- 34± 1 
28-60 
11. 5± 0.5 
9-21 
290± 20 
124-648 
-232± 15 
109-590 
5.2± 0.2 
3-7 
I 
'-;J 
~ 
~ 
TABLE 7.:2 
SIGNIFICANT LEVELS OF DIFFERENCES BETWEEN HAEt10STATIC VARIABLES IN THE GROUPS STUDIED 
P ALCOHOL P CONTROLS Versus P P P 
HAEMOSTATIC VARIABLE ABUSERS ALL M-W DU DU & GU SHOCK 
vs H+M DU GU TEAR vs vs vs 
NON-ABUSERS GU M-W TEAR NON-SHOCK 
P~bTHROM8IN I~DEX ns ns ns ns ns ns ns ns 
PTTK ns ns ns ns ns ns ns ns 
THROMBIN CLOTTING TIME ns ns ns ns ns ns ns ns· 
FIBRINOGEN ns ns ns ns ns ns ns . ns 
PLATELETS ns ns ns ns ns ns . ns ns 
SKIN BLEEDING TI~E ns ns ns ns ns ns ns ns 
ns = Not Sign i f i cant. 
~ 
ru 
0(1 
...() 
ALCOHOL ALL PATIENTS 
INTAKE 
vs n rS 
PI 58 D.lO 
PHK 58 0:40 
TCT 40 0.08 
FIB 42 0.02 
PLAT 74 0.11 
SBT 80 0.04 
~ .- '------~ -
TABLE 7.3 
CORRELATION BETWEEN ALCOHOL INTR~E AND HAEMOSTATIC VARIABLES 
ALCOHOL 
ABUSERS· NON-ABUSERS 
n rS n rS n 
10 +0.51 29 -0.22 17 
.. 
10 +0.00 29 +0.15 17 
8 +0.11 21 -0.52 9 
10 +0 .. 20 18 +0.23 11 
11 +0.02 26 +0.04 15 
8 -0.01 24 +0.60 13 
'---- - ~ - -- '-----
DU GU 
rS n rS 
+0.29 8 +0.36 
-0.13 8 -0.18 
+0.13. 7 +0.32 
+0.16 5. 
-
+0.18 7 -0.32 
-0.26 7 +0.13 
L-
--'--- -
L-_______ ~ 
Insufficient numbers. 
!IE P < 0.05 
M-H TEAR 
n rS 
7 -0.15 
7 -0.04 
3 
-
5 
-
6 +0.07 
5 
-
SHOCK 
n rS 
17 +0.07 
17 !IE +0.50 
8 -0.12 
10 +0.06 
15 +0.15 
13 +0.30 
NON-SHOCK 
n rS 
47 +0.1 
47 +0.2 
32 +0.0 
36 +0.2 
42 .+0.28 
39 -0.26 
I 
~ 
rJ 
o 
ELEVATED SERUM ETOH 
Vs 
". 
PI 
PTTK 
TCT 
FIBRINOGEN 
PLATELETS 
SKIN BLEEDING TIME 
TABLE 7.4 
CORRELATION BETWEEN ELEVATED SERUM ETHANOL 
AND HAEMOSTATIC VARIABLES 
ALL PATIENTS ALL NON--H&M ALL H&M 
n rS n rS n rS 
70 0.06 13 +0.12 12 -0.04 
70 0.13 13 -0.11 12 +0.44 
.49 0.04 8 -0.35 8 '-0.46 
56 0.08 9 -0.21 11 +0.47 
61 0.10 14 '* -0.55 10 -0.08 
58 0.08 12 -0.10 12 -0.10 
'* P < 0.05 
I 
! 
I 
Insufficient numbers 
with elevated serum 
ethanol in alcohol 
abusers, non-abusers 
DU, GU, M~ T, shock 
and nonshock groups. 
-J 
-t-J 
....Q. 
ALCOHOL 
INTAKE 
vs 
ALBUMIN 
PLRS.RSC.RCIO 
PLAT.ASC.ACIO 
S.FOLATE 
R.C.FOLATE 
S.RETINOL 
S. Ga 
S.Mg 
S.Zn 
S.Cu 
S.B12 
TRBLE ".7.5 
CORRELATION BETWEEN RLCOHoL INTRKE RNO BIOCHEMICAL PARAMETERS OF NUTRITIONAL STRTUS 
ALL .. ALCOHOL 
PATIENTS ABUSERS NoN-ABUSERS 
n rS n rS n rS n 
56 *0.26 11 +0.25 26 +0.04 19 
58' 0.01 8 +0.38 32 -0.16 19 
58 -0.24 8 -0.38 32 -0.02 19 
41 0.24 8 -0.36 21 -0.03 13 
32 -0.12 8 -0.19 14 +0.00 12 
55 0.12 9 -0.60 31 -0.09 18 
51 0.08 11 +0.06 21 +0.17 18 
52 -0.03 10 -0.04 24 +0.0.8 16 
541-0_07 9 -0.50 31 +0.15 18 
54 -0.07 9 +0.20 31 +0.03 18 
41 -0.06 8 +0.08 21 +0.10 13 
OU GU 
rS n rS 
+0.05 6 +0.43 
-0.21 8 -0.12 
-0.28 8 -0.62 
-0.17 6 +0.76 
+0.12 4 
-
-0.14 8 "" +0.75 
-0.35 6 +0.83 
+0.30 7 +0.25 
-0.11 8 +0.42 
-0.20 8 -0.46 
+0.30 6 +0.64 
_._-
Insufficient numbers. 
"" P < 0.05 
@ P < 0.001 
.. 
M-l-l TEAR SHOCK 
n rS n rS 
7 +0.11 13 -0.27 
6 +.0.39 16 +0.01 
6 -0.36 16 +0.38 
3 
-
11 -0.23 
2 - 6 +0.26 
5 
-
15 -0.41 
7 +0.26 12 -0.09 
6 +0.30 11 -0.20 
6 -0.19 15 -0.25 
6 -0.2l 15 +0.40 
3 
-
4 
-
-- --
NON-SHOCK 
n rS 
48 +0.07 
48 +0.21 
48 +0.20 
36 +0.03 
28 +0.37 
43 -0.12 
44 -0.09 
43 +0.04 
43 -0.11 
43 +0.04 
24 +0.09 
..J 
~ 
J0 
TABLE 7.6 
CORRELAT I ON BET~EEN ELE!JRTEO SERUt1 ETHANOL 
AND BIOCHEMICAL PARAMETERS OF NUTRITIONAL STATUS. 
ELEVATED SERUM ETOH 
Vs 
S. ALBUMIN 
PLASMA ASCORBIC ACID 
PLATELET ASCORBIC ACID 
S. FOLATE 
R.C. FOLATE 
S. RETINOL 
s. Ca 
S. Mg 
S. Zn 
S. Cu 
.5, B12 
ALL PAT I EtHS ALL NON-H&M ALL 
n rS 
74 0.15 
71 -0.21 
71 -0.16 
55 -0.22 
44 0.16 
66 0.23 
.1?6 O. 11. 
73 0.08 
60 $ 0.2'3 
60 0.02 
55 0.13 
n rS n 
12 +0.16 14 
11 * +0.62 14 
11 +0.36 14 
7 * +0.76 '3 
5 
-
8 
'3 -0.'37 13 
10 +0.08 10 
11 +0.31 14 
'3 -0.48 10 
9 0.49 10 
7 0.32 9 
Insufficient numbers 
* P < 0.05 
$ P < 0.02 
H&M 
rS 
+0.36. 
+0.06 
+0.21 
-0.12 
+0.38 
+0.03 
-0.01 
-0.42 
+0.0'3 
-0.40 
-0.04 
Insufficient elevated 
serum ETOH in alcohol 
abusers, non-abusers 
DU, GU, M~ TEAR, 
shock and non-shock 
groups. 
-J 
--. 
~ 
\;J 
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7.2 THE RELATIONSHIP BETWEEN NUTRITIONAL BIOCHEMISTRY 
AND THE COAGULATION PROFILE 
Correlations between the individual haemostatic variables 
and the serum or plasma levels of various nutrients in the 
different groups described in this chapter showed no 
significant relationship between haemostatic variables and 
the nutrients which were of a consistent nature, except 
for a relationship between serum copper and various 
parameters of haemostasis. These effects are documented in 
table 7.7. 
A significant positive correlation is seen between serum 
copper/serum fibrinogen and serum copper/peripheral 
platelet count in all patients studied. This pattern 
appears whether the patients presented with upper 
gastrointestinal haemorrhage or not. 
In the case of fibrinogen, this relationship also holds 
between a presentation with or without shock, the presence 
or absence of moderate/heavy cigarette consumption and, to 
a lesser extent, the presence or absence of alcohol abuse. 
However, with regard to the correlation between peripheral 
platelet count and serum copper, the significant 
correlation is absent in the presence of Shock,in the 
presence of alcohol abuse, and is much less significant in 
the presence of any form of cigarette consumption. 
Despite the correlation between serum copper and 
SERUM ALL ALL ALL 
CU PATIENTS H&M NON H&M 
vs 
n 71 39 13 
PI rS 30E -0.24 # -0.40 0.30 
n 71 39 13 
PTTK rS $ 0.29 # 0.39 0.001 
n 51 24 12 
TCT rS -0.24 0.07 -0.43 
n 53 26 11 
FIB rS @ 0.67 # 0.55 $ 0.68 
n 65 . 32 13 
PLAT rS # 0.38 @ 0.56 # 0.70 
n 60 26 14 
SBT rS 0.04 -0.03 0.29 
-
... 
lR8LE. 1".7 
CORRELRTIoN BETWEEN SERUM COPPER AND HAEMoSTATIC PARAMETERS 
I 
OU GU t'14~ T! I 
I 
20 11 8 
-0.10 30E -0.60 -0.33 
20 11 8 
$0.52 30E 0.61 -0.24 
10 10 4 
0.21 0.23 
-
13 8 5 
0.35 $ 0.81 
-
16 10 7 
3oE0.5o @ 0.84 0.57 
15 9 4 
-0.05 0.05 
-
------ .. ~ 
-----
~~ 
ALCOHOL 
SHOCK NONS HOCK ABUSERS 
15 41 8 
-0.15 ' -0.29 $ 0.38 
15 41 8 
0.29 30E 0.34 
-
-0.40 
8 31 7 
0.25 0.32 -0.34 
9 31 8 
$ 0.78 @ 0.65 30E 0.76 
13 35 9 
0.21 @ 0.53 -0.05 
12 33 6 
-0.45 0.33 0.,56 
~-------- ~-~ -~ 
Insufficient numbers 
30E p<O.05 
$ p<0.02 
# p<o.01 
@ p<O.o01 
NoN- NON/LIGHT 
ABUSERS St-1DKERS 
28 32 
0-.-05 
-0.38 
28 32 
# 0.48 0.25 
20 25 
-0.07 30E -0.46 
17 24 
# 0.62 @ 0.64 
25 29 
@ 0.68 30E 0.38 
23 29 
-0.05 -0.23 
--
~1DO/HEAI.)Y I 
SMOKERS I 
23 
-0.06 
23 
# 0.52 
16 
-0.44 
18 
$ 0.52 
20 
* 0.46 
23 
0.22 
-----
....J 
\ 
t? 
U\ 
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peripheral platelet count,there is no correlation between 
the serum copper level and skin bleeding time. 
Although the fibrinogen level reflects the state of 
activation of the clotting mechanism, the correlation 
between serum copper and the prothrombin index and partial 
thromboplastin time, markers of the extrinsic and 
intrinsic pathways of coagulation is weaker in all of the 
groups studied. 
Although the thrombin clotting time is a marker of the 
activation of fibrinogen by the clotting mechanisms, there 
is no correlation between serum copper and thrombin 
clotting time. 
It therefore appears that serum copper is specifically 
related to fibrinogen, and the platelet count. 
DISCUSSION 
Alcohol abuse is associated with abnormalities of the 
platelets and clotting. 
Platelet disorders accompanying alcohol abuse occur in 
association with active ingestion of ethanol and as a 
consequence of liver disease resulting from chronic 
drinking. Early observations linked alcohol abuse to 
disorders of platelets via the mechanism of alcoholic 
cirrhosis and congestive splenomegaly, (McBrock et ale 
1943) or to dietary deficiency of folic acid (Herbert et 
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al. 1963). Sullivan and Herbert (1964) made the initial 
observation that alcohol per se could induce 
thrombocytopaenia after observing thrombocytopaenia in 
three subjects with severe acute alcoholism. Lindenbaum 
and Hargrove (1968) described episodes of 
thrombocytopaenia in chronic alcoholics with no evidence 
of cirrhosis, splenomegaly or folate deficiency. 
Clinical aspects of alcohol-related platelet disorders 
Platelet counts below 100 * 109 per litre occur in 26% of 
acutely ill alcoholic patients admitted to hospital 
because of acute intoxication, alcohol withdrawal or 
complications of alcoholism. Hepatomegaly and some degree 
of abnormality of liver function are present in the 
majority of these patients. Splenomegaly is uncommon and 
is related to severity of the liver dysfunction. No 
relation exists between the presence or severity of 
abnormalities of liver function in acutely ill patients 
and the presence or severity of thrombOcytopaenia. The 
incidence of anaemia in acutely ill alcoholic patients is 
2-3 fold greater than that of thrombocytopaenia. However, 
there is no correlation between the presence or severity 
of thrombocytopaenia and that of anaemia. Similarly, no 
correlation exists between these incidence of 
thrombocytopaenia and that of leukopaenia (Cowan and 
Hines, 1971; Eichner and Hillman, 1971). Platelet counts 
below 100 * 109 per litre exist in 3% of non acutely ill 
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patients with chronic alcoholism. 
The occurrence of this thrombocytopaenia in chronic 
alcoholics is unrelated to socio-economic or nutritional 
status (Eichner et al. 1972). Although folate deficiency 
per se may cause thrombocytopaenia, the development of 
thrombocytopaenia in the alcoholic patient is not 
dependent on low folate levels (Cowan 1973). Cowan and 
Hines (1973) and Eichner and Hillman (1971) observed 
platelet counts as low as 40 * 109 per litre in patients 
with normal serum or red cell folate levels and 
normoblastic marrow maturation. 
The thrombocytopenia in chronic alcoholic patients with 
congestive splenomegaly tends to be persistent. By 
contrast, the platelet count in patients with alcohol-
related thrombocytopaenia return to normal after ingestion 
of ethanol is discontinuedl. Platelet counts in non-
thrombocytopaenic acute alcoholics also increase after 
alcohol ingestion ceases, occurring some two to three days 
after the last drink and reaching a maximum between 5-21 
days after admission. The peak counts may be 2 to 19 times 
the initial counts and are in a super normal range 
(greater than 450 * 109 per litre) in approximately one 
third of the patients (Lindenbaum and Hargrove, 1968). 
The recovery from alcohol related thrombocytopaenia occurs 
spontaneously and is not dependent on provision of 
adequate nutrition or administration of vitamins or 
corticosteroids (Post and Desforges 1968). The clinical 
significance of thromocytopaenia in alcohol abuse appears 
to be difficult to assess and the extent to which 
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clinically significant bleeding in the alcoholic is due to 
qualitative platelet defects is unknown. 
In the studies cited above, the majority of bleeding 
episodes involved the gastrointestinal tract as indicated 
by the presence of melaena but thrombocytopaenia appeared 
to be only one of several factors predisposing the 
alcoholic patient to bleeding, since the range of 
platelet counts in the bleeding and non bleeding patients 
comprising these studies were similar. Most of the 
studies agreed that interpretation of bleeding time 
determinations in these patients were complicated by the 
multiplicity of factors that may affect the results. 
This study found no evidence of a relationship between 
serum, plasma, red cell or platelet levels of nutrients, 
in particular folate and Bl2 levels, in any of the 
clinical groups of patients studied, except for a 
significant correlation between serum copper and platelet 
count in all of the study groups, except the alcohol 
abuser, Mallory-Weiss tear and shocked groups. However, 
there was no such relationship between serum copper and 
the Ivy skin bleeding time, a functional measure of 
platelet action. 
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The platelet defect in alcohol abuse 
Alcohol may also have qualitative effects on platelet 
function as well as affecting the peripheral platelet 
count. 
1. Platelet production 
It appears that the delivery of newly formed platelets to 
the circulation is impaired by alcohol ingestion. Data 
from Sahud (1972) suggested that one mechanism for 
thrOmbocytopaenia in acute alcoholism was suppression of 
platelet production. Cowan and Hines (1973) suggested 
that in drinking subjects there is megakaryocytic 
platelet wastage indicative of ineffective 
thrombocytopoiesis. Most studies now presume that ethanol 
may be directly toxic to the marrow causing the reduced 
effective platelet production. 
2. Platelet Survival 
Sullivan and Herbert (1964) observed that the survival of 
51cr labelled platelets was decreased in a folate 
deficient patient who became thrombocytopaenic while 
ingesting ethanol. Cowan (1973) also observed decreases in 
the life spans of circulating platelets in patients 
ingesting ethanol. It appears that an accelerated rate of 
random destruction of platelets is another factor causing 
thrombocytopaenia in patients ingesting large amounts of 
alcohol. The increased rate of destruction of circulating 
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platelets requires sustained high levels of blood alcohol. 
The above study suggested that thrombocytopaenia and the 
reduced platelet survival of associated alcohol ingestion 
are not due to a shift of platelets from the circulation 
to the splenic pool in contrast to the situation that 
exists in chronic alcoholic patients with cirrhosis. 
3. Platelet structure and function 
No change in ultrastructure occurs in platelets from 
patients ingesting alcohol whose platelet counts remain 
normal or in normal platelets after exposure in vitro to 
420mg/dl. of ethanol for one hour (Cowan and Graham, 
1975). In contrast, a number of ultrastructural alterations 
appear in platelets with alcohol related 
thrombocytopaenia. As compared to normals, resting 
platelets in these patients appear greatly to vary in 
size and many giant platelets appear. The circumferential 
band of microtubules is absent or fragmented particularly 
in the giant platelets. The granules vary greatly in size 
and shape and occasionally giant granules may be seen. 
Several odd shaped structures of undetermined origin are 
present in some of the larger platelets. In addition, 
vacuoles in the cytoplasm, or the open channel system 
become dilated. After stimulation with adenosine 5 
diphosphate or collagen, migration of intracellular 
granules is delayed and incomplete relative to normal, and 
degranulation is incomplete. 
The template bleeding time in patients drinking large 
amounts of ethanol increased tWQ.""fold whilst plcitelet 
'J' 
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counts remained normal and 4-5 fold when 
thrombocytopaenia occurred (Haut and Cowan 1974). 
Prolongation of the bleeding time is associated with 
abnormalities of platelet 
and procoagulant activity. 
aggregation, release reaction 
The aggregation of platelets 
exposed to ADP,adrenaline, thrombin and collagen decreased 
50% or more in patients whose blood ethanol levels 
remained at or above 300mg/dl for seven or more days. 
Impaired aggregation appears while the platelet count is 
within the normal range. The degree of impairment 
increases as the platelet count decreases and is greater 
with lower concentrations of aggregating agents. Both the 
rate and extent of the primary responses to ADP and 
adrenaline are reduced by one half. Secondary or release 
related agggregation is severely reduced or absent after 
stimulation with all of the agents. Lesser decreases in 
aggregation occur using platelets in patients using 
ethanol intravenously. The aggregation of normal 
platelets exposed to ethanol in vitro is also 
significantly reduced. The defect in aggregation observed 
in ethanol in vitro primarily affects the secondary 
response (Haut and Cowan 1974). 
These authors also showed the Platelet Factor 3 
availability can be impaired during ethanol ingestion 
whether or not thrombocytopaenia develops although this 
does not invariably occur. 
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4. Platelet metabolism 
Ingestion of ethanol is associated with a number of 
changes in platelet metabolism. Changes appear in the 
metabolism of carbohydrate, adenine nucleotides, cyclic 
nucleotides, prostaglandins, thromboxanes and biogenic 
amines. 
The relationship, if any, of the metabolic alterations to 
the abnormalities in platelet function and survival 
occurring in alcoholism is not established (Cowan 1980). 
It appears that ethanol interferes with the production of 
cyclic AMP in platelets. Pathological concentrations of 
ethanol do not effect the synthesis of thromboxane 
measured as thromboxane B2 from exogenous arachidonic acid 
by guinea pig platelets (Penington and Smith 1979). 
Acute and chronic alcohol abuse also affect platelet 
biogenic amine metabolism. The activity of mono amine 
oxidase (M.A.O.) in platelets from alcoholic patients 
admitted for treatment for alcohol addiction or withdrawal 
is significantly reduced below normal. It is believed 
that this represents a genetic vulnerability to 
alcoholism (Major and Murphy 1978). 
However, the significance of all these data with respect 
to the ethanol related impairment in platelet function 
remains undetermined. Other mechanisms cited by which 
ethanol may interfere with platelet function include 
ethanol induced hyperosmolality (Cowan et al. 1976) and 
changes in the integrity or reactivity of the platelet 
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membrane. 
Lumeng and Li (1974) suggested that at least some of the 
effects of ethanol may be due to the production of 
acetaldehyde, the metabolite of ethanol. 
The data in this chapter did not reveal any evidence of a 
relationship between acute ethanol ingestion or chronic 
alcohol consumption and peripheral platelet count or skin 
bleeding time in any of the clinical groups studied. 
Possibly, platelet aggregation studies would have been 
more revealing. 
The relationship between platelet function 
and ascorbic acid deficiency 
Mucocutaneous haemorrhage, in the form of perifollicular 
haemorrhage and gingival bleeding, is a characteristic 
feature of scurvy. Human scurvy has been reported to be 
associated with impaired platelet function and 
thrombocytopenia has been observed in some patients. 
However, others have observed neither thrombocytopenia nor 
impaired platelet function in humans with typical scurvy. 
Moreover haemostatic plugs form normally in scorbutic 
guinea-pigs. Since co-existing folate deficiency has 
occurred in patients with scurvy found to have impaired 
platelet function, the effect of ascorbic acid deficiency 
on platelet number and function has been uncertain. 
Johnson et al.(1981) studied one patient with classic 
haemorrhagic manifestations of scurvy and five normal 
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subjects fed a diet deficient only in ascorbic acid. 
Decreased plasma and leukocyte ascorbic acid levels were 
found in the scurvy patient and similar levels developed 
in the test subjects. 
Platelet number, glass bead column retention and 
aggregation in response to ADP, collagen, adrenaline, 
arachidonic acid and ristocetin, serotonin release, 
bleeding time and platelet retention during bleeding were 
all normal in the patient with scurvy. Although platelet 
retention during bleeding decreased in all test subjects 
when they became ascorbic acid deficient, none became 
abnormal. The bleeding time remained normal in all five 
subjects. Platelet number and all of the previously 
mentioned platelet functions were normal in these 
patients. 
It therefore appears likely that the muco-cutaneous 
manifestations of haemorrhage present in scurvy are likely 
due to abnormal blood vessels structure, secondary to 
deficient collagen synthesis rather than abnormal platelet 
function but that the presence of scurvy is likely to be 
associated with other nutritional deficiencies, 
particularly folate deficiency, which may lead to abnormal 
platelet function. 
The data in this thesis have not revealed any relationship 
between ascorbic acid status, as judged by ascorbic acid 
intake, plasma or platelet ascorbic acid levels, on 
platelet count or skin bleeding time. Any effect on 
collagen was not able to be assessed,although possibly 
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biopsy specimens from the patients with upper gastro-
intestinal haemorrhage or skin biopsy specimens from 
other patients would have been revealing. 
The effect of trace elements on haemostasis 
Mann et al. {1984} reported that blood clotting Factor V 
is a cuproprotein following the discovery of homology 
between the peptide chains of Factor V, Factor VIII and 
caeruloplasmin. Other reports implicate a number of 
divalent metal cations including calcium, magnesium, 
copper and manganese may have stabilizing effects on 
Factor V and Factor VIII and alterations in the in vitro 
response of platelets to various aggregating agents (Marx 
and Eldor, 1985). 
Thrombin activity has been shown to be modulated by 
various cations (Landis et al., 1981). 
Fibrinogen is precipitated by cations including copper, 
nickel, barium, zinc, strontium and mercury (Steven et al. 
1982). 
Nutritional zinc deficiency in man has been reported to be 
associated with a bleeding tendency and with impaired 
platelet function (Gordon et al. 1982). 
Copper deficiency impairs the crosslinking of the 
connective tissue proteins collagen and elastin, largely 
due to defective action of the copper metalloenzyme lysyl 
oxidase. As a result, a defective cardiovascular system, 
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with spontaneous rupture of a major blood vessel (O'Dell 
1976) as well as sUbcutaneous haemorrhage may occur in 
several animal species. 
An interesting set of highly significant correlations 
between serum copper and many commonly measured 
haemostatic parameters has been revealed in this 
chapter. This does not seem to be known in the 
literature, and is deserving of further study, although 
this is beyond the scope of this thesis. 
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CHAPTER 8 
SUMMARY 
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CAN INTERVIEW METHODS OR LABORATORY METHODS DISTINGUISH 
ALCOHOL ABUSERS FROM NON-ABUSERS IN A HOSPITAL POPULATION? 
Alcohol consumption in individuals is assessed by 
questionnaire (Little et al., 1977; Kreitman and Duffy, 
1982; Gibbs,1983), or by biochemical methods (Phillips, 
1984; Cushman et al .. 1984). Both methods vary in their 
sensitivity and specificity. 
The questionnaire methods attempt to elicit from the 
individual such characteristics as drinking frequency, 
volume, and variability. Validation studies indicate that 
the individual is at least as accurate a responder to 
questions about drinking as other witnesses, but 
nevertheless is liable to inaccuracies perhaps induced by 
alcohol consumption itself, and which defy attempts to 
measure (McCrady et al .. ,1978). 
Biochemical parameters, particularly in combination, may 
be able to define a likely heavy alcohol consumer, without 
being able to quantify chronic consumption (Whitfield et 
al .. , 1981). 
In this study, quantification of regular alcohol 
consumption in a series of subjects being acutely admitted 
into hospital was undertaken by two interviews. These were 
administered separately, by an experienced physician and a 
trained dietitian, (l) in Casualty, at the time of 
hospital admission and (2) within 48-72 hours. 
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In addition, blood was withdrawn at the time of admission, 
and analysed with respect to known markers of alcohol use, 
i.e. rGT, MCV, TRIG and serum ETOH (Chick et al., 1981; 
Chalmers et al .. , 1981). 
A number of different subgroups were thus able to be 
identified from the study population with respect to 
alcohol use. These groups include those elicited from the 
two interviews , and a biochemically defined group of 
recent or nonrecent drinkers, which were internally 
consistent with regard to age and sex of the subjects 
classified as being heavy alcohol consumers (Casualty 
classification), or consuming more than 80 g/day of 
alcohol (ward classification), or recent drinkers 
(biochemicall classification). These subjects tended to be 
male, and younger and their counterpart groups. The 
classifications were unable to agree on the quantification 
of alcohol intake. 
In general, the ward interview elicited a lower intake 
or more denial of alcohol intake when compared to the 
Casualty interview. 
It was decided to combine the results of the two 
interviews, to form two smaller groups defined as alcohol 
abusers and non-abusers which were a small subgrouping of 
the original number of subjects interviewed, so as to take 
advantage of both interview data, at the risk of producing 
groups too small to be meaningful. These groups should 
show any nutritional abnormalities associated with heavy 
alcohol use, if such abnormalities exist. 
While it might seem luxurious to undertake two interviews 
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in individuals in order to determine their alcohol intake, 
the fact remains that , in the hospital situation, this 
often occurs. Patients are often interviewed by a large 
number of health professionals involved in the health care 
team. 
It is also true that this information is usually cross-
correlated only qualitatively, seldom quantitatively. 
A more rounded picture of alcohol consumption in 
individuals admitted to hospital can be made available, 
providing that the questions relating to alcohol 
consumption are carefully defined and known by all 
interviewers. 
From the decrease in volunteered alcohol intake which 
occurred between the Casualty interview and the ward 
interview, it would appear that initial interviews at the 
time of admission are most likely to elicit maximum 
consumption values, and that further values are likely to 
reflect the influence of the hospital experience, 
including relief at recovery and denial. This assumes that 
individuals are less likely to overstate their alcohol 
intake at a time when they are under much stress. 
Conversely, memory processes directly affected by alcohol 
consumption are more likely to have partially recovered 
some time after hospital admission. 
The use of biochemical markers to detect alcohol use 
seems to be limited by sensitivity and specificity 
problems as well as an inability to quantitate alcohol 
intake especially in situations where a questionnaire 
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method is available. 
In any case, the kind of distortion of normal biological 
processes which these markers such as rGT or MeV reflect, 
may not necessarily reflect other organ sensitivity, 
including the gastrointestinal tract, cardiac and central 
nervous system to the effects of chronic ethanol damage. 
In this study, abnormal biochemical markers were not 
affected by the presence or absence of gastrointestinal 
haemorrhage. These markers may act as indicators for 
the need to apply a questionnaire about drinking habits to 
individuals in whom alcohol abuse has not been suspected. 
Although this study has attempted to quantify chronic 
alcohol ingestion to use as a basis of assessing 
nutritional factors affected by this problem, biochemical 
markers such as a raised blood ethanol or serum 
triglyceride levels, in reflecting recent alcohol use, 
may also be associated with the acute reason for 
hospital admission. 
The age and sex characteristics of the group classified as 
alcohol abusers for the purposes of this thesis consists 
totally of males. This might reflect a general pattern of 
hospital admissions or the fact that it is generally more 
difficult to document alcohol abuse in females using the 
questionnaire methods. 
Nevertheless, this also appears to be characteristic of 
the Australian population at large, although this study 
does not purport to have studied groups representative of 
the general population, and was consistent with the 
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other ways of classifying alcohol use. 
In any case, since the group definitions of alcohol abuser 
and non abuser have been chosen with a view to defining 
differences between these two groups with regard to 
nutritional status, it is felt that it is reasonable to 
compare differences between these groups whilst 
recognising individuals may vary in their sensitivity to 
the effects of alcohol and the sensitivity may also extend 
to a difference between the sexes. 
The questionnaire methodology adopted in this thesis 
allows the identification of a hard core group of alcohol 
abusers and non abusers. 
The interview methods allow the identification of groups 
of heavy/light drinkers, and groups based on volunteered 
alcohol intake, as well as a combination of these two 
classifications. The laboratory allows the definition of 
groups of recent/nonrecent drinkers. These groups can then 
undergo assessment of nutritional status. 
DO ALCOHOL ABUSERS ADMITTED TO HOSPITAL 
HAVE AN IMPAIRED NUTRITIONAL STATUS? 
The groups studied in this thesis come from a population 
of patients being admitted acutely to hospital, for a 
variety of different medical reasons, of which upper 
gastrointestinal haemorrhage was of major interest. The 
groups therefore are not representative of the general 
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population. 
Nutritional abnormalities in the groups studied in this 
thesis differed according to the definition of alcohol 
usage. 
Nutrient intakes in the group of alcohol abusers studied 
appeared to differ little from those of the non abusers 
except in the areas directly attributable to alcohol use 
itself, so that total energy intake and alcohol intake 
were, ipso facto, significantly greater in the alcohol 
abusing group. 
This excess energy intake would appear to be the major 
reason for the relatively inadequate intake of water 
soluble vitamins thiamin and niacin in the alcohol abusing 
group. However, the difference between the two groups in 
total folate intake is perhaps better interpreted as a 
significantly lower total folate intake in the non abusing 
group, although the folate content of beer may have 
contributed somewhat to the intake in the alcohol abuser 
group. 
Similarly, although there were, in general, no significant 
differences between the two groups in the intake of fat 
soluble vitamins or minerals and micronutrients, the 
difference between the two groups in magnesium and zinc 
intake can also be interpreted as a significantly lower 
intake in the non abusing group. 
The similarity in the intake between these groups is 
reflected in the index of nutrient quality, showing that 
only energy intake was significantly greater in the 
alcohol abusing groups. 
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Nevertheless, without addressing the argument about the 
correctness of the United States RDA for the various 
nutrients, nutrient densities for both groups are clearly 
different from 100% or more, although the pattern is 
different for individual nutrients between both groups 
suggesting that food sources and quantities are different 
between the alcohol abusing and non abusing groups. These 
group failures to reach the theoretical ideal are due to 
significant disturbances in the quality and quantity of 
diets in individuals in both groups, indicating that it 
is dangerous to generalise about the nutritional status of 
individuals from group comparisons. 
If anything, these studies appear to show that there is a 
significant impairment in the nutrient intakes of non 
abusers being admitted to hospital acutely, an 
explanation for which is needed beyond that of the problem 
of alcohol abuse. 
This study has clearly documented that impaired quantity 
and quality of nutrient intakes is a risk factor with 
regard to hospital admission irrespective of alcohol 
usage. 
It is clear that factors not assessed in this study such 
as socioeconomic status must be important determinants of 
nutritional status on admission to hospital. 
The anthropometric stUdies comparing the males in the 
alcohol abusing and the non abusing groups would seem to 
indicate that as groups there is little difference in body 
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composition between alcohol abusers and non abusers. 
Nevertheless, if body mass index is used as a marker of 
adiposity, it would seem that there is a difference in the 
distribution of body fat between alcohol abusers and non 
abusers, given the lack of correlation between body mass 
index and girth or triceps skin fold thickness in the non 
abusers, which is clearly seen in alcohol abusers. 
Conversely, if mid upper arm muscle circumference is 
regarded as an indicator of muscle mass, then the lack of 
correlation between this anthropometric marker and body 
weight or body girth in alcohol abusers in contrast to 
that seen in non abusers is consistent with a different 
distribution of body composition. Why this might be so is 
uncertain unless it relates to some direct effect of 
alcohol itself whether on muscle mass (e.g. myopathy or 
wasting) or on the distribution of body fat. The numbers 
are probably too small to make firmer conclusions. 
Heavy alcohol users, by any of the definitions used in 
this study, are not able to be distinguished from light 
users in biochemical measurements of nutritional status 
when group comparisons are made. 
Outstanding is the fact that, the different definitions 
gave rise to differing patterns of biochemical 
derangement. 
The ward interview which classified patients into groups 
based on volunteered alcohol intake was not able to 
predict any differences in nutritional biochemistry. The 
laboratory defined recent and nonrecent drinkers had a 
number of abnormalities, which may reflect a general 
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disposition that those who have some biochemical effects 
due to alcohol may be more predisposed to react in this 
way to the stimulus of alcohol. 
Within the non abusing group it would appear that there is 
a dissociation between tissue storage of folate and 
ascorbic acid although plasma levels of ascorbic acid are 
correlated with platelet levels of ascorbic acid and serum 
levels of folate. 
Conversely, serum folate is not correlated with red cell 
folate levels. Unfortunately, inadequate numbers of 
patients were available to make a similar statement about 
the alcohol abusing group. 
It would be easiest to interpret these findings in terms 
of differences in whole bOdy economy of these two water 
soluble vitamins. It is interesting that the lower total 
folate intake in the non abusing group did not result in a 
significantly different serum folate or red cell folate 
levels between the two groups. This might be interpreted 
as a consequence of impaired utilization of folate within 
the alcohol abusing group. 
Serum zinc as expected is clearly associated with serum 
albumin and serum retinol especially in the non abusing 
group. The small number of alcohol abusers studied may be a 
factor in the failure of a significant correlation being 
seen between serum zinc and serum albumin in this group. 
Although it is known that ascorbic acid can help promote 
iron absorption, within the range studied in these groups 
there does not appear to be any relationship between 
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ascorbic acid status and iron status. 
In seeking to document an acute effect of ethanol in all 
the patients studied it is instructive to note a strong 
correlation between serum iron and serum ethanol, a fact 
first documented by Lindenbaum in 1968 and seemingly 
forgotten within the medical literature. 
This study has shown some differences in nutritional 
status between alcohol abusing and non abusing groups. 
Individuals in both groups have impaired patterns of food 
intake, body composition appears to be different between 
the two groups and biochemically although there does not 
appear to be able to be great differences between the two 
groups on nutritional grounds alone, individuals with very 
low values fell more frequently in the alcohol abusing 
than in the non abusing groups. 
The assessment of nutritional status in individuals 
without prejudice to classification of alcohol abuser or 
non abuser is important and in a hospital setting risk 
factors for impaired nutritional status other than alcohol 
abuse must be sought. Nutrient intakes, anthropometry and 
biochemical parameters of nutritional status were poorly 
correlated with the biochemical markers of alcohol usage, 
rGT and Mev. This would appear to be further evidence 
that these markers whilst perhaps indicating some effects 
biologically of alcohol abuse are not global as indicators 
of other effects of alcohol abuse. 
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However, biochemical disturbances associated with acute 
drinking, defined using the markers of elevated serum 
ethanol, rGT, and serum triglycerides, showed interesting 
alterations in lipid status, as well as lower serum folate 
and plasma ascorbic acid, but not red cell folate or 
platelet ascorbic acid, indicating a probable recent lack 
of food intake associated with the drinking episode, but 
no apparent storage problem in these two important water-
soluble vitamins so frequently stated to be "typical" of 
alcohol abuse. 
Similarly, comparison between patients divided on the 
basis of their cigarette smoking would appear to indicate 
that this factor is at least one other determinant of 
nutritional status. For example, the plasma ascorbic acid 
level in moderate and heavy cigarette smokers is clearly 
significantly lower than in moderate-heavy smokers. This 
factor is well established in literature and indicates 
that this would appear as important a determinant of 
ascorbic acid status as excessive alcohol use per se, and 
that the cOmbination of both cigarette smoking and acute 
drinking represents a particular "lifestyle" risk, 
although the development of frank scurvy would appear to 
depend on still other factors. 
Differences are also noted in the percentage of energy 
derived from protein, and thiamin intake per MJ between 
non-light smokers and moderate-heavy smokers. This is 
best explained either in terms of a combination with 
alcohol abuse, or in terms of specific displacement 
activities induced by cigarette smokers. In either case, 
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there is an indication that socioeconomic and life style 
factors should be explored in the assessment of 
individuals who abuse alcohol or who do not abuse alcohol 
and who are being admitted to hospital. 
DO PATIENTS PRESENTING WITH WITH UPPER GASTRO-INTESTINAL 
HAEMORRHAGE HAVE IMPAIRED NUTRITIONAL STATUS? 
Based on endoscopically proven site of principal bleeding, 
patients presenting with this problem were divided into 
lesions according to anatomical site. Dietary intakes 
were elicited in sufficient numbers from only three 
anatomic sites - duodenal ulcer, gastric ulcer and 
Mallory-Weiss tear. Patients presenting with Mallory-
Weiss tear were significantly younger than the other 
groups. Nutrient intakes between these three groups and a 
fourth control group admitted without upper 
gastrointestinal haemorrhage were compared. 
Macronutrient intakes between the groups differed 
significantly with regard to alcohol intake, due,in fact, 
to the very high intake of alcohol in the Mallory-Weiss 
group, which displaced carbohydrate from energy 
consumed, consistent with the known effects of very high 
alcohol consumption. Mallory-Weiss tear is a lesion also 
well-known to be associated with high alcohol intake. 
Interestingly, the groups also differed with regard to the 
percentage of energy derived from fat, due to the 
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relatively high intake of fat in the gastric ulcer group. 
Micronutrient intakes in the three groups, duodenal ulcer, 
gastric ulcer and Mallory Weiss tear did not differ 
significantly from each other or from the control group. 
However,the Mallory-Weiss tear group consumed 
significantly more folacin. Given the folacin content of 
beer, it is possible to explain both these figures by the 
excess consumption of the beverage beer. 
However all groups showed less than ideal nutrient 
densities for each nutrient although each group had a 
different pattern suggesting a pre hospital intake pattern 
which differed between each group. Nevertheless this is 
more likely to be evidence that the pre-existing diet of 
all patients entering hospital is inSUfficient rather than 
suggesting that certain inadequacies are a determinant of 
upper gastrointestinal haemorrhage. Nevertheless the 
pattern is also different in that observed with respect to 
alcohol abusers and non abusers in Chapter 5, with many 
more nutrients in all groups reaching or exceeding the 
predicted adequacy level of lOO%.These group averages are 
determined by inadequate intakes in individuals. 
Biochemical assessment of nutritional status in the groups 
showed an interesting pattern with regard to total lipids. 
Serum triglycerides were significantly different, due to 
elevated levels in the Mallory-Weiss group. These levels 
were also associated with a significantly different HDL 
cholesterol level, due to a lower level in the Mallory-
weiss group. Given that a reciprocal relationship between 
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triglycerides and HDL cholesterol often exists, it is 
tempting to explain this pattern on the basis of acute 
alcohol consumption in the Mallory-Weiss group, but there 
is no significant differences between the groups on the 
basis of serum ethanol alone. In addition, the 
cholesterol level was significantly different between the 
groups, due to a lower level in the duodenal ulcer group, 
which may raise the possibility of a relatively lower 
serum cholesterol being a marker of the tendency to bleed 
in the presence of a duodenal ulcer. 
Water soluble vitamins in plasma, serum, red cells or 
platelets as well as minerals and micronutrients do not 
significantly differ between groups. A significant 
correlation between plasma and platelet ascorbic levels in 
all the patients with upper gastrointestinal haemorrhage 
suggests that in these groups of people the assessment of 
plasma ascorbic acid is sUfficient to ascertain ascorbic 
acid status. 
Nevertheless these levels were not correlated with pre-
existing ascorbic acid intake. These findings are in 
contrast to those of Hansky and Allmand (1969) who 
suggested that in acute upper gastrointestinal haemorrhage 
more patients were likely to have preadmission ascorbic 
acid intakes which were lower than a matched group of 
hospital inpatients. Data from the Australia Bureau of 
Statistics suggest that between the time of that study in 
1969 and the present study, there has been an increasing 
ascorbic acid intake in the general Australian population 
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from 60-80mg/day and this may largely account for the 
failure of the current study to corroborate the findings 
of the first study. 
The study of the patients who presented in shock with 
upper gastrointestinal haemorrhage does not suggest that 
as a group these patients have a significantly different 
pattern of nutrient intake compared to those who present 
without shock although individuals in the shocked group as 
well as the non shocked group clearly have impaired 
patterns of intake. 
Patients who were shocked had significantly lower 
levels of serum albumin and serum zinc on admission. 
Although it cannot be determined whether these results 
reflect the shock state itself, the possibility also 
remains that these two biochemical parameters of 
nutritional status are markers of the likelihood to 
develop shock in those who are predisposed towards the 
development of haemorrhage from the upper gastrointestinal 
tract. Mechanistically one might explain this in terms of 
disturbance in protein synthetic function and/or surface 
epithelial protective function which might make bleeding 
more severe in the presence of a pre-existing lesion in 
the upper gastrointestinal tract. This requires a larger 
study with more patients to confirm or deny the idea. 
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ARE THE NUTRITIONAL CONSEQUENCES OF ALCOHOL ABUSE 
ASSOCIATED WITH UPPER GASTRO-INTESTINALHAEMORRHAGE? 
Given the known direct and indirect effects of alcohol as 
well as the effects of a number of water soluble and fat 
soluble vitamins on the coagUlation and clotting systems 
involved in haemostasis, it seemed reasonable to 
investigate relationships between nutritional status and 
haemostasis in the patients with alcohol abuse and upper 
gastrointestinal haemorrhage. 
Haemostatic variables did not differ between each of the 
groups studied, including the alcohol-abusing, non-
abusing, duodenal ulcer, gastric ulcer, Mallory-Weiss 
tear, shocked and non-shocked groups. Neither was there 
any obvious effect of chronic alcohol intake on the 
haemostatic variables studied, nor did a direct effect of 
ethanol on haemostasis appear to be present since there 
was no correlation between an elevated serum ethanol and 
haemostatic variables. 
Alcohol intake did not seem to affect any of the 
circulating nutrients which might conceivably have an 
effect on haemostasis itself. 
However, examination of the correlation between the 
nutrients and the haemostatic variables, showed that serum 
copper was correlated with all the components of 
haemostasis in all patients studied as well as the 
individual groups studied. It is directly correlated with 
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those parameters which measure the adequacy of the 
coagulation process, both direct and indirect pathways,as 
well as those parameters which measure the adequacy of the 
clotting process. 
From the literature reviewed in Chapter 7, this would 
appear to be a new observation which needs further 
substantiation and testing. If serum copper is a 
determinant of the adequacy of haemostasis, then those 
nutritional processes which affect serum copper, that is, 
the degree of its absorption, the interaction between 
copper and other nutrients in the gut, its transport 
within the circulation, and storage and release from the 
liver, will all be determinants of the predisposition to 
bleed in the presence of an established or developing 
upper gastrointestinal lesion. 
In this sense, together with the possible association 
between circulating zinc and albumin levels which occur in 
the presence of shock in upper gastrointestinal 
haemorrhage, this study has identified a number of 
nutrients which may determine the presence and the 
extent of upper gastrointestinal bleeding once a lesion 
has developed. 
To the extent that alcohol abuse might affect these 
processes,either directly or indirectly, then alcohol 
itself will playa rOle, although clearly there are other 
determinants apart from alcohol of these nutrients. This 
study has not identified any role of alcohol itself to 
cause directly, or through induced nutritional impairment, 
the bleeding lesions themselves. 
8-326 
A number of issues remain to be further explored at the 
end of this study. 
To what extent does an impaired nutrient intake, whether 
associated with alcohol abuse or not, predict the 
likelihood of developing an illness requiring hospital 
admission? 
To what extent can the pattern of food intake at home 
predict the likelihood of developing an illness requiring 
hospital admission, in alcohol abusers and non-abusers, 
and between individuals with different lesions of the 
upper gastro-intestinal tract? 
To what extent can correction of impaired nutrient intake 
patterns and food habits prevent such hospital admissions 
taking place? 
Should alcohol intake methodology be standardized, as in 
the manner adopted in this study, in all patients being 
admitted acutely to hospital, in order to identify 
potential nutritional and other problems? 
To what extent do nutrients, such as serum cholesterol, 
serum copper, serum zinc, serum albumin act as markers of 
the likelihood to develop haemorrhage, and even shock, in 
the presence of a known lesion, as suggested by this 
study? 
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To what extent can the bleeding complications of these 
lesions be lessened or prevented by paying immediate 
attention to these factors on presentation of such 
problems to hospital casualties? 
What is the role of copper in the haemostatic process? 
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APPPENDIX 1. 
ALCOHOL QUESTIONNAIRE ADMINISTERED VERBALLY 
TO PATIENTS ON ARRIVAL IN CASUALTY 
1 
2 
3 
4 
5 
6 
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CASUALTY ASSESSMENT OF ALCOHOL INTAKE 
HOW LONG AGO DID YOU LAST CONSUME ALCOHOL? 
AS BEER? AS WINE? AS SPIRITS? 
HOW MANY GLASSES DID YOU HAVE ON THAT OCCASION? 
IS THAT THE AMOUNT YOU USUALLY DRINK ON ANY OCCASION? 
HOW OFTEN WOULD YOU DRINK THAT AMOUNT? 
FOR HOW LONG HAVE YOU BEEN DRINKING THAT AMOUNT? 
DO YOU USUALLY DRINK AT HOME? 
WITH FAMILY? WITH FRIENDS? WITH A MEAL? 
7 HOW MANY IN YOUR USUAL DRINKING CIRCLE? 
8 HOW MANY "SHOUTS" PER SESSION? 
9 HOW MUCH WOULD YOU SPEND DRINKING PER WEEK? 
APPPENDIX 2 
ALCOHOL CONSUMPTION QUESTIONNAIRE 
ADMINISTERED TO PATIENTS IN WARD 
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APPENDIX 3 
EATING PATTERN QUESTIONNAIRE 
ADMINISTERED TO PATIENTS IN WARD 
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EATING PATTERN QUESTIONNAIRE 
1. How many meals do you eat daily? 
2. 1I0w many times each day to you have something to eat or 
drink other than at meal times? 
At what Umes? 
3. Where do you usually eat your meals and your between meal S~~CkR? 
Week Day 
~reals: Breakfast eaten at 
Lunch eaten at 
Evening meal eaten at 
Other eaten at 
Snacks 
A/3~3 
4. Do the foods you eat at the weekend vary from those you eat throll~h tht> ,,,cck? 
(1) F.at more 
(2) Eat less 
(3) No change 
.~' 
All food~ 
foreats 
Fish 
Milk 
.. 
Other dairy products 
Eggs 
Bread - Wholemeal/white 
Breakfast cereal 
Softdrink, cakes, sweets, 
biscuits 
Vegetables 
Fruit 
Alcohol 
S. U;1R ynllr IJllllal. work/activity routine chnnr.ecl ovpr the l.aRt I,-{, \,.~.,;;:<? 
6. If 'yeR', do YI)II think thi!! has chll'lr.ed YC'lllr l':ttinl~ pntter ... ? 
( I) Ent more 
(2) F;"c les!; 
('1) Nn Ch.11l1!l" 
All foods 
Neats 
Fish 
Milk 
(ltlter dll i ry pro.lucts 
F.$:J.:!; 
Breau - Wholeml'lll/wlti 1.(' 
Breakfast cereai 
Softdrink, cake~, swpetR, 
b iscH i ts 
Ves:et:thles 
Fruit 
Alcohol 
r: .. 
2 -
7. Has your weight changed recently? 
Weight has increased 
Weight has decreased 
Weight has not changed 
8. For how long has this been your usual eating pattern? 
..................... Less than 1 month 
........ '.' .......... . 1 - 2 months 
~ore t~an 3 months 
If your usual eating pattern has changed within the last six weeks, in. 
what ways has it changed? 
(1) 
(2) 
(3) 
Eat more 
Eat less 
No change 
All foods 
~leats 
Fish 
Milk 
Other dairy pr~cucts 
.. 
. Eggs 
Bread - ~hole~eal/whjte 
Breakfast cereal 
Sofcdrink, cake, ~weet3, 
biscui:s 
Vegetables 
Fruit 
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Alcohol ..... '., ... " .................. .. 
DIETARY ASSESSMENT: AVERAGED DAILY FOOD INTAKE 
Amount Amount 
Time Food Approx Wt. Time Food f'\pproK- t.Jt. 
meaSUrE (g) measure (id 
I 
! 
I 
I 
I 
I 
I 
I 
I 
I 
I I I I I 
-.-
OIETARY ASSESS}~NT; FOOD FREQUENCY LIST A/33G 
,-----'--------------------.------1--·--·-·----.. ---p.~~.i.!l~_,~g.L I 
Food Frequency fflPprox !I.;",tght measurE: (g) r-----------------------------------------~--------- -----+1-----1 
DAIRY PRODUCTS: I 
I 
MILK 
YOGHURT PLAIN!FLAVOURED 
ICE CREAM 
CHEESE 
EGG: 
~~AT: I LIVER/KIDNEY - Fried/grilled/boiled! 
STEWING STEM1 - Fried/ grilled/boiled/ 
ROAST BEEF 
STEAK - Fried/grilled/boiled/ 
MINCED STEAK - Fried/grilled/boiled/ 
ROASTLAHll/MUTTON 
LANB CHOPS - Fried!grilleJ!boiled/ 
ROAST POR1( 
PORK CHOPS Fried/grilled/boiled/ 
FISH/SEAFOOD Fried/grilled/boiled! 
POULTRY - Fried/grilled/boiled/ 
NUTS: 
CEREAL FOODS: 
BREAD 
BREAf.:fAST CEREAL 
BISCUITS 
CAKE 
SOFTDRINK, 
I CORDIAL: 
JAHIHONEY: 
SVCAR: 
YEt\ST EXTRACT: 
"VEGENlTE" 
OTHER 
VITANIN (HINERAL SUPPLE.'1ENTS) 
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APPENDIX 4 
PHOTOGRAPHS SHOWN TO PATIENTS OF DIFFERENT FOOD SIZES 
ALL PHOTOGRAPHS 1/3 SIZE OF ORIGINAL 
/ 
-
80G ROAST BEEF 
45G ROAST POTATO 
SOG CARROT 
.~----~-~ 
IISG 
6SG 
70G 
45G 
CHICKEN 
ROAST POTATO 
PUMPKIN 
BROCCOLI 
A/33g 
_ __ .J. __ 
90G BEEF STEAK CASSEROLE 
40G MASHED POTATO 
SOG CARROT 
4SG FRENCH BEANS 
90G STEAK 
SOG ROAST POTATO 
SOG BROCCOLI 
13SG GRILLED FLAKE 
SOG MASHED POTATO 
35G CARROT 
2SG FRENCH BEANS 
A/ 34-J 
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